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GEOLOGICAL RELATIONS. 

In the latter part of last year Prof. T^ Rupert Jones kindly 
handed to me for description several specimens of ro.cks of Pliocene 
age containing numerous Ostracoda. These rock specimens had 
been sent to Prof. Rupert Jones by Dr. J. C. Merriam, of the 
University of California, who wished a detailed examination of them 
to be made, since the Ostracoda appeared to be ^*fX(.gptional 
interest In one of the letters accompanying the specitfrenT'DrpARK 
Merriam says: **The Ostracoda occur at several horizons in the 
• Pliocene near Berkeley, California. Some of the fossiliferous beds 
are. important geological features of the country, and extend for 
several miles through a region in which few other invertebrate fos- 
sils are known." 

For this reason Dr. Merriam thinks the 0.stracoda may be of 
considerable use in determining horizons. 

The following note on the Ostracod-bearing rocks has since 
been kindly furnished by Dr. Merriam. I quote it here in full : — 

**The Ostracods occur in a very thick series of conglomerates, 

(93) 



^^'^^ 



Digitized by 



Googh 



94 University of California. [Vol. 2. 

clays, limestones, and eruptives, which is well developed in the 
hills east of Berkeley, California, and belongs, according to Prof. 
A. C Lawson, to the lower division of the Pliocene.* They are 
found at various horizons in clays and limestones, from the lower 
to near the upper portion of the series. 

** Most of the localities at which the Ostracoda were abundant 
(Nos. 585, 589, 26, 297), seem to be near the middle portion of the 
series. Here they are enormously abundant, often forming layers of 
impure limestone a foot or more in thickness. The limestone strata, 
of which there are usually several, alternate with beds of either 
clayey or tufaceous material ten or more feet thick. The condi- 
tions favoring growth and multiplication of the Ostracoda seem to 
have been particularly favorable in this region during the period in 
which these limestone beds were laid down. Lower down in the 
series, at locality No. 587, Ostracoda are quite abundant in a soft 
blue shale. Near the top of the section they are frequently pres- 
ent, but not in such numbers as to form a marked feature of the 
rocks." 

LOCALITIES. 

The five rock samples received are localized as follows : " No. 
585.1 Wild Cat Cafion, opposite the Caves." From this locality 
two specimens were received. One is an extremely hard and com- 
pact limestone, of a pale brown color, and crowded with the carapaces 
of Ostracoda. This rock appears to have undergone a certain amount 
of compression, for the surfaces of the Ostracod- valves are im- 
pressed and indented by one another ; and it is due to this fact that 
not very many valves were obtained from this specimen, which could 
be definitely descril^ed. The other specimen is from a friable cal- 
careous rock of an ocherous brown color. This rock is almost 
entirely made up of the valves of Ostracoda. 

'*No. 587. Railroad cut, one-eighth of a mile north of Bryant 
station^ C. & N. R. R., San Pablo Valley." This somewhat shaley 

***The geology of the region in which this series occurs has been subjected 
to detailed study by Professor Lawson, who is preparing a monograph on the 
subject."— J. c. M. 

tThe numbers here used refer to numbered fossil localities, a record of 
which is kept at the State^University. 
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argillaceous sandstone, of a bluish-grey color, yielded only a few 
separate valves of Ostracoda. 

"No. 589. Wild Cat Canon, one-fourth of a mile south of the 
Caves." This is a greenish-grey marl in which occur bands of 
Ostracod valves thickly massed together. 

" No. 26. East side of San Pablo Ridge, one and three-fourths 
miles northwest of Orinda Park." A dark, impure-looking lime- 
stone crowded with Ostracoda very perfectly preserved and stained 
nearly black. 

"No. 297. Bollinger Canon, twelve miles southeast of Berkeley." 
A pale ocherous limestone, somewhat friable, and largely composed 
of the valves of Ostracoda. 

All of the Ostracoda here described are such as inhabit fresh 
water at the present day, with the exception of Cypridopsis^ which 
is as often found in brackish water. They are comprised in the 
family of the CvPRiDiE. 

It should, however, be borne in mind that in describing Ostra- 
coda from the carapaces alone, and without any of the soft parts^ 
the determination of species and even genera is more or less pro- 
visional. 

I will here express my indebtedness to Prof T. Rupert Jones, 
who has aided me greatly in regard to points of affinity respecting 
these specimens, as well as by his generous and invaluable advice 
throughout the writing of this paper. 



DESCRIPTIONS. 
Cypria, Zenker, 1854. 

Cypria subangulata^ sp. nov., plate 3, figs. 1-3. 

Valves subreniform ; greatest height slightly more than half the 
length. Anterior end broader than the posterior ; both rounded, 
excepting at the antero-ventral region, where the outline forms a 
blunt angle. The dorsal edge is subangulate a little in front of the 
middle ; the ventral edge slightly sinuous behind the middle. The 
valves are steeper towards the ventral margin. Length, one-fortieth 
of an inch ; height, one-seventy-second of an inch. 
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This species resembles Cypria Icevis (O. F. Muller)* in the sub- 
angulate character of the dorsal margin. It differs markedly from 
that form, however, in the great compression of the valves as seen 
edgewise, the anterior end being quite sharp. In this latter char- 
acteristic the form reminds one of Cypria Ophthalmica (Jurine);t but 
distinctly differs from it in the general outline of the valves. 

Cypris subangulata occurs at locality No. 589, Wild Cat Canon, 

where it is rare ; and at locality No. 26, San Pablo Ridge, fairly 

common. 

Cyclocypris, Brady and Norman, 1889. 

Cyclocypris Calif omica, sp. nov., plate 3, figs. 4-6. 

Valves sub-ovate tumid. The posterior end broad and well- 
rounded. The anterior edge meets the ventral margin somewhat 
sharply, forming a decided angle. The dorsal margin strongly 
curved, the ventral hollow towards the middle. In edge view the 
carapace is rounded posteriorly and the anterior end is obtuse. 
Length, one-twenty-fifth of an inch; height, one-fortieth of an inch. 

Cyclocypris globosa (G. O. Sars)J differs from the above species 
in having both the anterior and the posterior ends of the valves 
narrower, and the dorsal margin more strongly arched ; the thick- 
ness of the carapace is uniformly greater than in C Calif omica. 

This species, of which only one specimen was found, occurred 
at locality No. 589, Wild Cat Canon. 

Cypris, Muller, 1785. 

Cypris procera^ sp. nov., plate 3, figs. 7-9. 

Valves elongate reniform. Length, nearly twice as great as 
the height. Greatest height slightly in front of the middle. The 

* Cypris lavis^ Muller, 1785, Entom., p. 52, pi. Ill, figs. 7-9. C ovum, Brady, 
1868, Men. Rec. Brit. Ostrac, p. 373, pi. XXIV, figs. 31--34, 43-45, and pi. 
XXXVI. fig. 00 

^Monoculus ophthalmicus^ Jurine, 1820, Hist, des Monocles, p. 178, pi. 
XIX., figs. 16, 17. Cypris compressa^ Brady, Crosskey and Robertson, 1874, 
Monog. Postert. Entom., p. 123, pi. I, figs. 5, 6. 

XQypris globosa, G. O. Sars, 1863, Om en i Sommeren, 1862, foretagen 
Zoologislc Reise i Chrisdanias og Trondhjems Stifter, p. 127. Cyclocypris 
globosa, Brady and Norman, 1889, Trans. R. Dublin Soc., scr. II, vol. IV, p. 
71, pi. XIV, figs. I, 2. 
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anterior and posterior extremities compressed and sharp. Dorsal 
margin well arched ; ventral margin slightly hollow ; ventral edges 
of valves sinuous and mutually overlapping. End view of carapace, 
ovoid, but pointed. Length, one-twentieth of an inch; height, one- 
thirty-sixth of an inch. In general outline this Ostracod shows some 
resemblance both to CypHs virens (J urine),* and to CypridopsisiJ) 
Newtoni, Brady and Robertson. f As regards the first-named, how- 
ever, our specimens are too low, the dorsal margin is not so strongly 
curved, and the posterior margin is less rounded and narrower. 
Whilst as distinguished from the latter form, the Californian speci- 
mens have more evenly pointed ends, with the posterior region 
scarcely thicker than the anterior ; and, moreover, the anterior bor- 
der of the valve is more evenly rounded. It is difficult to deter- 
mine without doubt the generic affinities of these specimens, but 
they probably present most points of resemblance to the genus 
Cypris, and, moreover, show the feeble overlapping of the edges o 
the valves, which is somewhat characteristic of the genus. 

jCypris procera was found at locality No. 589, Wild Cat Canon, 
one specimen ; and at locality No. 297, Bollinger Canon, one speci- 
men. 

Erpetocypris, Brady and Norman, 1889. 

Erpetocypris Merriamiana, sp. nov., plate 3, figs. 10-12. 

Shell laterally sub-reniform, highest at the middle. Anterior 
and posterior extremities obliquely rounded. Dorsal margin 
strongly arched ; ventral border sinuous, hollowed near the middle. 
The antero-dorsal region depressed and hollowed. Ventral edge 
view sub-pyriform ; well rounded and swollen at the posterior end, 
and tapering to a sharp edge anteriorly. Length, one-seventeenth 
of an inch ; height, one-thirtieth of an inch. 

This striking species does not exactly correspond with any of 
our recent types, but seems to be not far removed from Erpetocy- 
pris tutnefacta (Brady and Robertson).^ 

*Sec Brady, Crosskey, and Robertson, 1874, Mon. Post-tert. En torn., pi. 
II, figs. 27, 28. 

\Idem^ ibid,^ pi. II, figs. 20, 21. 

tSce Brady and Norman, 1889, TVans. R. Dublin Soc., ser. II, vol. IV, p. 
87, pi. VIII, figs. 5-7- 
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The hard limestone from locality No. 585, Wild Cat Canon, is for 
the greater part composed of the carapaces of this species. It is also 
found in the friable specimens from the same locality, where it is 
common ; and at locality No. 297, Bollinger Canon, where it again 
forms the greater part of the rock. 

Erpetocypris lata, sp. nov., plate 3, figs. 13-15. 

Valves bean-shaped laterally. Dorsal edge strongly arched 
and rounded off towards the ventral side, which is nearly straight. 
In edge view this form somewhat resembles the previous one, but 
the carapace is not so full in E. lata, and the posterior extremity 
not so well rounded in the aspect mentioned. Length, one-twelfth 
of an inch ; height, one-twenty-fifth of an inch. 

At locality No. 585 this species is frequent; and at locality No. 
297, Bollinger Canon, two specimens. 

CypridopsU, Brady, 1868. 

Cypridopsis plioccenica^ sp. nov., plate 3, figs. 16-18. 

Valves sub-ovate, ends evenly rounded; highest, near the ante- 
rior end of the valve. Dorsal edge strongly curved ; ventrdl margin 
straight. Carapace somewhat compressed, but with the ventral 
border fairly steep, or blunt in edge view. Length, one-twenty- 
sixth of an inch; height, one-forty-fourth of anjnch. 

The above form appears to be closely allied to Cypridopsis 
indtia (Muller)* in their general outline ; but the two forms have 
many points of difference. The carapace of C, plioccBnica is com- 
pressed as compared with C vidua. In the latter species also the 
ventral margin i^ incurved, whilst that of C. plioccenica is nearly 
straight. 

It is interesting to note here that the genus Cypridopsis contains 
species which are found in brackish as well as fresh water. 

C plioaenica was found at locality No. 587, San Pablo Valley, 

two specimens., 

Candona, Baird, 1850. 

Candona Candida (Muller), var. depressa, nov., plate 3, fig. 19. 
This is a variety not altogether unlike C Candida var. tumida^ 

*(ypridopsis vidua, Brady, 1868, Mon. Rec. Brit. Ostrac, p. 375, pi. XXIV, 
figs. 27-36, 46. 
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Brady and Robertson,* in general outline, although our specimen is 
less regular in shape, having a sinuosity on the dorsal edge a little 
in front of the middle, whilst the ventral edge is more or less flexed 
along its length. The carapace also is greatly compressed as com- 
pared with the above-mentioned variety. ' The carapace is highest 
just behind the middle. Length, one-fifteenth of an inch; height, 
one-twenty-seventh of an inch. 

One specimen was found at locality No. 589, Wildcat Canon. 

Candona lactea^ Baird, var. acuminata, nov., plate 3, figs. 20-22. 

This variety differs from recent specimens of the type form in 
having a distinctly acuminate front to the carapace. Otherwise it 
appears in its lateral aspect to agree with the figures given under 
the name of C, det€ctay\ but latterly referred to the species C, 
lacteaX Length, one-twenty-fifth inch; height, one-forty-second 
inch. 

C, lactea, var. acuminata, is very rare at locality No. 585, Wild- 
cat Canon, opposite the Caves ; at locality No. 26, San Pablo Ridge, 
it is frequent ; and at No. 297, Bollinger Canon, it is rare. 
Candona gracilis, sp. nov., plate 3, figs. 23-25. 

Shell in lateral aspect long elliptical, rounded at both ends. 
Dorsal border well arched, ventral border slightly incurved. The 
edge view shows that the carapace is fullest in front of the posterior 
third, and that both ends are acuminate. Length, one-thirty-eighth 
of an inch ; height, one one hundred and fifteenth of an inch. 

Among the elongate forms of Candona there are none so regu- 
larly elongate as the above, but of the attenuate and fabiform 
examples, C acuminata (Fischer)§ may be especially mentioned. 

The above species was found at locality No. 589, Wildcat Canon. 

London, England, May, i8g6. 

*Ann. Mag. Nat. Hist., ser. IV, vol. VI, 1870, p. 16, pi. IX, figs. 13-15. 
See also Brady and Norman, Trans. R. Dublin See, ser. II, vol. IV, 1889, p. 
98, pi. X, figs 14-17- 

fSec Brady, Crosskey, and Robertson, 1874, p. 134, pi. I, figs. 7-9. 

iBrady and Norman, 1889, Trans. R. Dublin Soc., ser. II, vol. IV, p. 100. 

?See Brady and Norman, Trans. R. Dubl. Soc, ser. II, vol. IV, 1889, pp. 
104, 105, pi. IX, figs. 9, 10; pi. X, figs. 5, 6. 



Digitized by 



Qoo<^z 



lOO University of California. [Vol. a. 



EXPLANATION OF PLATE 3. 

The figures in this plate represent the valves and carapaces with the an- 
terior end upwards. The height of the valves is therefore shown by the trans- 
verse width in the figures. In the edge views the tranvserse width is the 
thickness. 

ucfi**-^' ^^^^ Figure i. — Cypris subangulata^ sp. nov. Lateral view, right valve, x i8. 
Figure 2. — Cypris subangulata^ sp. nov. Edge view, x 18. 
Figure 3. — Cypris subangulata^ sp. nov. End view, x 18. 
j^-o^^ Figure 4. — Cyclocypris Calif omica^sp, nov. Lateral view, left valve, x 20, 
Figure 5. — Cyclocypris Californica^ sp. nov. Edge view, x 20. 
Figure 6. — Cyclocypris Calif omicay sp. nov. End view, x 20. 
^<o«f< Figure y,— Cypris procera^sp. nov. Lateral view, left valve, x 20. 
Figure 8. — Cypris procera^ sp. nov. Edge view, x 20. 
Figure 9. — Cypris proceratsp. nov. End view, x 20. 
^foff Figure 10. — Erpetocypris Merriamiana, sp. nov. Lateral view, right valve. 
X 20. 
Figure ii. — Erpetocypris Aferriamianai sp. nov. Edge view, x 20. 
Figure 12. — Erpetocypris Merriamiana^ sp. nov. End view, x 20. 
J5"*1f Figure 13. — Erpetocypris IcUa, sp. nov. Lateral view, left valve, x 20. 
^ Figure 14. — Erpetocypris lata^ sp. nov. Edge view, x 20. 

Figure i^.— Erpetocypris lata, sp. nov. End view, x 20. 
if<^1 Figure \^.—Cypridopsis piioccenica, sp. nov. Lateral view, left valve, x 20. 
Figure 17. — Cypridopsis plioccrnica, sp. nov. Edge view, x 20. 
Figure 18. — Cypridopsisplioccefdca.sp. nov. End view, x 20. 
>^/o<? Figure 19, — Candona Candida (Miiller), var. depressa, nov. Lateral view, 

right valve, x 15. 
'^5<^^ Figure qo.— Candona lactea (Baird), var. acuminata, nov. Lateral view, right 
valve. X 15. 
Figure 21. — Candona lactea (Baird), var. acuminata, nov. Edge view, x 15. 
Figure 22. — Candona lactea (Baird), var. acuminata^ nov. End view, x 15. 
'j^iOi. Figure 23. — Candona gracilis, sp. nov. Lateral view, right valve, x 23. 
Figure 24. — Candona gracilis, sp. nov. Edge view, x 23. 
Figure 25. — Candona gracilis, sp. nov. End view, x 23. 
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Page 20, line 11, for •* Petrefactiae," read *< Petrefacta.'* 

31, line 9, for **39, 43," read "39-43-" 

37, line 13, for *• P. VI." read "PI. III." 

40, line 24, for ** Petrefactiae, read " Petrefacta." 

42, line 8, for "PI. V," read "PI. IV." 

42, line 9, for "63a-64, 65 (juv.)," read "63a, 64-65 (juv.)." 

44, footnote, for " Petrefactiae," read " Petrefacta." 
48, ,, ditto. 

49> 11 M 

50, space between descriptions of Modiolopsis melbournensis and M. complanata. 

55, footnote, for " Petrefactiae," read " Petrefacta." 
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A MONOGRAPH OF THE SILURIAN BIVALVED 
MOLLUSCA OF VICTORIA, IN THE COLLECTION 
OF THE NATIONAL MUSEUM, MELBOURNE. 

By Frederick Chapman, Palaeontologist to the National 
Museum, Melbourne; Assoc. Linn. Soc. Lond.; F.R.M.S. 



INTRODUCTION. 

Sources of the Present Collection. 

A large proportion of the fossil specimens described herein 
was collected during the first Geological Survey of Victoria, 
under the direction of Mr. (afterwards Sir) A. R. C. Selwyn; 
and was deposited in the National Museum, Melbourne, then 
under the directorship of Professor (afterwards Sir) Frederick 
McCoy, who was at the time also palaeontologist to the Survey. 

Very few of the specimens were identified by McCoy : — a 
single species described in his Pnodromus of the Palaeontology 
of Victoria* under the name of Cardmm gippslandicum 
[ = Panenka gippslandica], and some fossils generically deter- 
mined for future labelling as Orthonotus, Anodontopsis, Lepto- 
domus, Area, Aviculopecten and Avicula, appear in the Museum 
collections. 

On the ^ sheet No. 1 N.W. Melbourne, McCoy noted the fol- 
lowing bivalved genera from Moonee Ponds Creek ("Royal 
Park"), viz., Sanguinolites ( = Orthonota australis sp. no v.) and 
Cucullella (= Nuculites maccoyianus, sp. nov.). 

The fossil referred to under the MS. name of Orthonotus 
suhrigidus by McCoy on \ sheet No. 4 S.W. Gcol. Surv. Vict, is 
now shown, by the hinge structure, to be identical with Nucula 
lamellata, J. Hall, and not allied, as McCoy supposed, to 
Orthonota rigida Sow^ sp. of the Upper Llandovery and Lower 
Ludlow of Great Britain. On the same geological map a 
Leptodomus allied to amygdalinus is noted by McCoy. This is 
now shown to be a distinct species, here named Leptodomus 
maccoyianus. Certain fossils named in MS. by McCoy as 
Area spp. are herein described as NucAtla opima, J. Hall, var. 

♦Decade VI., 1879, p. 23, PI. I.VI. 
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australiSy nov., and ? Parallelodon kilmoriensiSy sp. no v. The 
Cucullella, sp., noted on \ sheet 3 N.E., by McCoy, I have 
now referred to Nuculites coarctatus, Phillips sp. 

The following genera of bivalved shells have been recorded 
from the Silurian (*' Upper Silurian ") of Victoria by McCoy, 
in Progress Report, Geol. Surv. of Victoria, No. 1, 1874, p. 34. 
Cucullella, 2 spp. [ = Nuculites], 
Area, sp. [ = Nucula and ? Parallelodon], 
Avicula, 2 spp. [ = Actinopteria], 
The fossil (No. 3368, Mines Dept.) alluded to by McCoy, in 
Progress Report No. IV., 1877, p. 156, as "a small Aviculoid 
shell allied to Amhonychia (new species)", is here described and 
figured as probably a young form of a new species — Lunuli- 
cardium antistriatum. 

Three species of Silurian pelecypoda, which had already 
been described by the Rev. A. W. Cresswell, M.A.,* have been 
presented by him to our collection. These are Conocardium 
hellulum and C. costatuniy originally described under the generic 
name Pleurorhynchus ; and Pterinea tatei, previously described 
as an Amhonychia, but probably identical with P. lineata, 
Goldfuss. 

The larger part of the remainder of these Silurian bivalved 
shells has been obtained from the richly fossiliferous mudstones 
at South Yarra over the area of the Yarra Improvement Works. 
They were chiefly collected by Mr. F. P. Spry (now of the 
National Museum). Other gentlemen who have kindly assisted 
us in obtaining new material are Messrs. J. T. Jutson, and A. E. 
Kitson, F.G.S., whilst the opportune donation from Mr. Thos. 
Warr, of material from a well-boring at Croydon, t has resulted 
in the addition of several new and remarkable forms of aviculoid 
and other shells. In addition to the species previously men- 
tioned, we are also indebted to the Rev. A. W. CressweU, M.A., 
for a valuable collection of mudstonc fossils from near Lily- 
dale,t which has furnished us with several additional forms to 
our list of species. 

Some General Aspects of the Silurian Bivalved Fauna. 
The collection now described comprises 62 species and 
varieties, referred to 29 genera. Of the total number, as many 
as 58 species and varieties are here recorded from the Victorian 

*Proc. Roy. Soc. Vict., Vol. V., N.S., 1893, pp. 43, 44.^ 

t For a preliminary description of this collection see Victorian Naturalist. Vol. 
XXITT., iqo6, pp. 237-239. 

t See Mr. Cresswell's remarks on the fossils and tBc precise localities in Proc. Roy. — 
Soc, Vict., Vol. VT., N.S., 1894, p. 156- 
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Silurian for the first time, whilst 14 genera are new to Aus- 
tralia. These newly recorded genera are — Paloeanatina, Car- 
diola, Panenka, Paracardium, Proflucina, Ctenodonta, Nucu- 
liteSy NuculUy Parallelodon, Actinodesmay Lunulicardinm, 
Mytilarca, Glossites and Cypricardinia. 

The following notes on the above-named genera are com- 
piled in order to show how interesting is the question of the 
distribution of the bivalved fauna of the Australian Silurian. 
When our knowledge of this group and of the remainder of the 
moUuscan classes is more complete, it will be possible to make 
some valuable deductions as to the general relationship of this 
widely distributed phylum of the animal kingdom, both from 
geological and geographical stand-points. 

Palceanatina, J . Hall. — Hitherto foimd only in the Upper 
Devonian of North America. 

Cardiola, Broderip. — This is a Silurian genus in Great 
Britain; and it also occurs in the Silurian and Devonian in 
Eastern Europe. It appears to be absent from North America, 
although the somewhat closely associated genus, Panenka, is 
found there in Devonian strata. 

Panenka, Barrande, is both a Silurian and Devonian genus, 
but attains its maximum development in the latter formation. 

Paracardium, Barrande. — This genus occurs in the Silurian 
(Stage E) in Bohemia, and in the Devonian of North America. 

PrcBlucina, Barrande. — ^A well-defined generic group in the 
Silurian and Devonian of Bohemia. Barrande notes the total 
absence of the genus in the Stage Eci, but in the Upper Silurian 
Eej there occur 25 species, whilst in the lowest zone of the 
Devonian, Ff i there are only two species. 

Ctenodonta, Salter, is already known elsewhere from the 
Silurian, and its range extends to the Carboniferous. 

NuculiteSy Conrad. — A Silurian and Devonian genus, well- 
represented in the Devonian of South Africa and South 
America. 

Nucula, Lamarck. — This genus ranges from Silurian to 
Recent. Probably many of the British Silurian species now 
referred to Ctenodonta may prove eventually to belong to this 
genus. Although originally described as species of Nucula. 
some of these fossils appear to have been transferred to Cteno- 
donta, on insufficient evidence of the hinge characters.* 

PardUelodony Meek and Worthen. — It is interestinor to 
record this genus from the Silurian of Victoria, since it had an 
already-known range from the Devonian to Tertiary. 

♦ Compare remarks by T. L. Loblcy, on "Palaeozoic Arcidse," Proc. Gcol. Assoc., Vol 
X., No. 8, i888, p. 40'»- 
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A ctinodesma, Sandberger. — ^Although the liitherto-recorded 
range of this genus is restricted to the Devonian, there is very 
little doubt that it is represented in the Silurian (Upper Lud- 
low) of Wales by the so-called '"AviciUa" or "Pterinea" 
ampliatay to which our fossil bears a close resemblance. 

Lunulicardium, Miinster. — This genus is confined to the 
Silurian and Devonian. In Bohemia it is found throughout 
both formations; in North America only in the Devonian. 

Mytilarca, J. Hall. — Well-represented in the Devonian of 
North America. It occurs in the Silurian (Wenlock shale) in 
England, usually referred to as Mytilus. The British Silurian 
flossil recorded as Mytilus chemungensis seems to differ 
from the species originally described by Conrad from the 
North American Devonian. The genus occurs in the upper 
division (Yeringian) of the Victorian Silurian. 

GlossiteSy J. Hall. — Fossils of Devonian age in North 
America (Corniferous Limestone to Waverly Group); and in 
South Africa (Bokkeveld Beds). 

Cypricardinm, J. Hall. — This interesting genus ranges 
through the Silurian and Devonian, both in Europe and North 
America. It is here confined to the upper beds of the Silurian. 

An inquiry into the number and distribution of the Vic- 
torian species which are also found elsewhere in homotaxial or 
closely-related strata, affords some interesting data. There are 
no less than eleven species of Silurian bivalves (18 per cent.) in 
our Victorian rocks which can be identified with fossils found in 
other, often widely separated areas. Regarding the occurrences 
of similar fossils in Great Britain, shown by the subjoined table, 
it will be noticed that, with few exceptions, the distribution 
ranges through the Wenlock and Ludlow series, whilst in Ger- 
many and Bohemia the fossils occur in the Lower and Middle 
Devonian.* The species of bivalved mollusca which occur in 
North America are found in the Middle Devonian, but not 
below it, whilst one of our forms is also found there in Upper 
Devonian rocks. From this the inference may be drawn, that 
since both in Western Europe and Australia the species made 
their first appearance in the Silurian, the point of dispersal 
would probably be situated mid-way between those places, pro- 
vided the conditions were equal, and that there were no barriers 
to their migration. The data given below would also appear to 
imply that considerable obstacles did exist against their dis- 
persal along the radius extending to Eastern Europe (Germany 

* Cf. BaTTandc, Syst. Sil. Boh&me, Pt. i, Vol. VI., Ac^phales, 1881, p. 304. (Stage 
F, included in the Silurian by Barrande, is now referred to the Lower Devonian.) 
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and Bohemia) ; and in the same proportion complex and adverse 
conditions probably obtained on the migratory path to North 
America. 

Further proof of the general trend of these comparative 
data as derived from other groups of the Victorian Silurian 
Mollusca is shown in the Museum collections; one notable 
example being the occurrence of a gasteropod, Evomphalus 
disjunctus, J. Hall,* in the Victorian Yeringian division of the 
Silurian, specimens of which are inseparable from the shells 
described by Hall, from the Lower Helderberg of New York 
(L. Devonian). The Pteropod, Coleolus aciculum, J. Hallt of 
the Middle Devonian (Genessee Slates) of North America, 
has a close relation in a form which may eventually prove to be 
identical, and which is not uncommon in the Melbournian shales 
of South Yarra.J 



Comparative Table of Victorian Species of Silurian Pelecypoda, 
identical with those found elsewhere. 



Genera and Species. 



Cardiola cornucofioty 

Goldfuss sp. {C. 

interrupt a, Sow.) 
Pralucina ancilla, 

Barrande 
Nuculites coarciatus, 

Phill. sp. 
Nucula lamellatay J. 

Hall 
Pt trine a line at a, 

Goldfuss 
? Pterinea tenuis- 

triata, McCoy 
} Ambonychia acuti- 

costata, McCoy 
A ctinoftcria textu- 

rata, Phill. sp. 

A. hoydi, Conrad sp. 

Modiolopsis compla- 
nata. Sow. sp. 

Cypricardinia con- 
text a, Barr. 



Division. 

Melbournian 

Yeringian . . . 
Melbournian 

Yeringian ... 
Melbournian 
Yeringian ... 



Melbournian 
Yeringian . . . 



Foreign Area. 



Europe 

Bohemia 

Great Britain 

North America 

r Great Britain . 
\ Germany 
Great Britain . 

Wales 



England (Devon 

shire) 
r England 
[ North America 
Great Britain .. 



jf Great Britain .. 
' y Bohemia 



Formation. 



Silurian 



L. Devonian 

Sil. (Ludlow) 

Mid. and Up. De- 
vonian 
Silurian (Ludlow) 
L. Devonian 
Sil. (Wenlock to 

Up. Ludlow) 
Sil. (Wenlock and 

L. Ludlow) 
Mid. Devonian 

Sil. (Up. Ludlow) 

M. Devonian 

Sil. (Wenlock to 

passage beds) 
Sil. (Wenlock and 

L. Ludlow) 
L. Devonian 



♦ Pal. New York, Vol. III., 185c), p. 340, PI. LXV.. Fig. 8; PI. LXVIII., Fig. 4a,*. 

t Pal. New York, Vol. V., Pt. II., 187Q, p. 187; Pi. XXXIIa., Figs. 11-15. 

: Proc. R. Soc. Vict., Vol. XVI., Pt. II., N.S., 1904, p. 339; PL XXXI., Fig. 7. 
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The large majority of the species of Silurian bivalves herein 
described are in more or less close relationship with those found 
elsewhere; at the same time they appear to be sufficiently dis- 
tinct to warrant their separation as new species. When closely 
examined, the data afforded by these " paramorphs '' or allied 
forms, are of the greatest interest ; for these, as well as the more 
cosmopolitan species above enumerated, shed considerable light 
upon the generally obscure questions regarding the relationship 
of our Australian palaeozoic faunas to those of other areas. 

The subjoined table is an attempt at giving a synopsis of 
the species described from other areas, which, apparently, are 
most closely related to the Victorian Silurian pelecypoda. A 
glance at this table will suffice to show that, as in the former 
table of identical species, the general aspect is nearly the same 
with regard to the several areas known elsewhere. 

In Great Britain and Ireland some of our species find their 
affinities with Upper Ordovician forms (very rarely), with 
Silurian, Llandovery to Ludlow (commonly), and in the 
Devonian (very rarely). In Germany related species occur in 
the Devonian (very rarely). 

In Bohemia their relationships are found in typical 
Silurian and Lower Devonian strata (rarely). 

In Canada, a single allied form occurs in the Silurian. 

In the United States the many related forms range through 
the Devonian, from the Hamilton to the Waverley groups; 
whilst only one species having related characters is found in the 
Upper Ordovician. 

The question as to whether the Lower Helderberg group in 
North America should be correlated with the Devonian, as main- 
tained by Continental geologists, who recognise in it the equiva- 
lent of the Coblenzian; or with the Silurian, as held by American 
geologists, is a difficult point to determine. The faima of the 
uppermost beds of the Silurian in Victoria seems to support the 
American geologists to some extent ; for it includes many types 
of trilobites, many representatives of the Capulidce, and 
certain spirifers which, although characteristic of the Hercynian 
fauna of Europe, are also Helderbergian in aspect. There seems, 
therefore, as much evidence in support of the one opinion as the 
other, and it is merely a question of recognising the possibility 
of the subsequent migration to another area of a distinctive 
fauna, with a minimum amount of change in its facies. 

•[ 10 ] 
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Comparative Table of Victorian Species of Silurian Pelecypoda, 
related to forms found elsewhere. 



AustnJuui Spedet. 



Orihonota ausiralis, sp. nov. (Mel- 

bournian). 
Grammysia cf. arcuatay Conrad sp. 

(Yeringian). 
6'. aff. plena, J. Hall (Melbournian). 

Lcptodomus maccoyianus, sp. nov. 
(Melbournian). 

L, heathcotiensiSy sp. nov. (Mel- 
bournian). 

Palaanaiina cf. solenoidcs, J. Hall 
(Melbournian). 

Edmondia ferohliqua, sp. nov. 
(Melbournian). 

Panenka planicosta, sp. nov. (Yerin- 
gian). 

Paracardium fUosunty sp. nov. 
(Yeringian). 

Ctenodonta portlocki, sp. nov. (Mel- 
bournian and Yeringian). 

Nuculites maccoyianusy sp. nov. 
(Melbournian). 

A^. subquadratus y sp. nov. (Mel- 
bournian). 

A^. jutsoni, sp. nov. (? Yeringian) 

Nucula melbournensis, sp. nov. Mel- 
bournian). 
A^. umbonata, sp. nov. (Melbournian). 

A^. arcaformiSy sp. nov. (Mel- 
bournian). 
A^. taylori, sp. nov. (Melbournian). 

A^. opima, J. Hall, var. australis, 
nov. (Melbournian and Yeringian). 

iV. cf. lirata, Conrad sp. (Mel- 
bournian). 

Palaoneilo victoria, sp. nov. (Mel- 
bournian). 

P, raricostae, sp. nov. (Yeringian). 

P, producia, sp. nov. (Melbournian). 

P. ? constrict a, Conrad sp. (Mel- 
bournian). 

P. cf. brevisy J. Hall (Melbournian). 



Belated Specie 



Upper Lud- 



Hamilton 



Barrande. 



Chemung 

Chemung 
America. 
Silurian ; Bo- 
Silurian ; 



O. extrasulcaiay Salter, 
low, England. 

G, arcuata, Conrad sp. 
group ; North America. 

G. plenay J. Hall. Chemung and 
Waverley groups; North America. 

Grammysia subarcuata, J. Hall, 
Chemung group; North America. 

Lcptodomus truncatusy McCoy. Up. 
Ludlow ; England. 

P, solenoideSy J. Hall, 
group; North America. 

(E. obltqua \ J. Hall, 
\E, subovataf group; N. 

P, nana, Barrande. 
hemia. 

P. fXiferumy 
Bohemia. 

A.rca [Ctenodonta] dissimilis. Port 
lock. Up. Ordovician; Ireland. 

A^. oblongatusy Conrad. Hamilton 
group; North America. 

A^. nyssay J. Hall. Hamilton group ; 
North America. 

A^. oblongatus, Conrad. Hamilton 
group; North America. 

Nucula bellistriata, Conrad sp. Hamil- 
ton group; North America 

A", varicosa, J. Hall. . Hamilton 
group; North America. 

A^. subcequaliSf McCoy sp. Up. Llan- 
dovery ; England. 

A^. anglica, d'Orbigny. Up. Ordo- 
vician and Silurian ; England. 

zV. nyssay J. Hall. Hamilton group ; 
North America. 

A^. lirata, Conrad sp. Hamilton 
group; North America. 

P. mutay J. Hall. Hamilton group; 



Hamilton group; 
Hall. Chemung 



North America. 
P. muta, J. Hall. 

North America. 
P. elongata, J. 

group; North America. 
P. constricta, Conrad. Hamilton, 

Portage, and L. Chemung groups ; 

North America. 
P, brems, J. Hall. Chemung group; 

North America. 
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Comparative Table op Victorian Species op Silurian Pelecypoda- 

coTiiinued. 



AustraliMi Species. 



P, cf. tenuisiriata, J. Hall (Mel- 

bournian). 
Lunulicardium aniistriatumy sp. nov. 

(Yeringian). 

Mytilarca acutirostris, sp. nov. 
(Yeringian). 

Conocardium belluluntj Cresswell sp. 
(Yeringian). 

Actinopteria asperula, McCoy, sp. 
var. croydonensiSi nov. (Yerin- 
gian). 

A, hcathcoticnsisy sp. nov. (Mel- 
bournian). 

Modiolofsis melbournensisy sp. nov. 

(Melboumian). 
M, nasuta, Conrad sp., var. aus- 

tralisy nov. (Melbournian). 

Glossites victoria, sp. nov. (Yerin- 
gian). 

Goniophora australisy sp. nov. 
(Yeringian). 

G, cf. glaucus, J. Hall. sp. (Mel- 
bournian). 



Paracyclas siluricus, sp. nov. (Mel- 
bournian). 



Related Species. 



P, tenuisiriatay J. Hall. Hamilton 

group; North America. 
? Cardium striatum , Sowerby. Bala 

to Up. Ludlow; Great Britain. 
' M. trigone, Goldfuss sp. Mid. De- 
vonian ; Germany. 
M. chemungensis, of Salter non 
Conrad. Wenlock series; Wales. 
C. dipterum, Salter sp. Up. Ordo- 

vician ; Scotland. 
A, asperula, McCoy sp. Up. Ordo- 
vician ; Wales. 

' A. hirundella, Whidbome. De- 
vonian ; England. 
A. ventricosa, Goldfuss sp. De- 
vonian; Germany. 
M. solenoides, Sowerby sp. Up. Lud- 
low ; England. 
M, nasuta, Conrad sp. Up. Ordo- 
vician; North America and Great 
Britain. 
Glossites dcpressus, J. Hall. Chem- 
ung group; North America. 
G, cymhcfformisy Sowerby sp. Si- 
lurian; British Islands. 
G. consimilis, Billings. Silurian; 
Nova Scotia. 
G. glaucus, J. Hall sp. Hamilton 
group; North America. 
Paracyclas line at a, Goldfuss sp. 

Devonian ; Germany. 
P, bulla, McCoy sp. Up. Ludlow; 

England. Silurian ; Ireland. 
P. elliptic a, J. Hall. Comiferous 
limestone and Hamilton group; 
North America. 



No attempt is here made to subdivide the two series 
of the Victorian Silurian, designated by Prof. J. W. Gregory as 
Melbournian and Yeringian.* It was evident, during the pro- 
gress of the present work, nevertheless, that several horizons can 
eventually be defined, after further detailed work has been done, 
by conjoining the stratigraphical and palaeontological data. 



* Proc. Roy. Soc. Vict., Vol. XV., Pt. IL, N.G., 1903, pp. 171, 172. 
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The life provinces of the various horizons of the Victorian 
Silurian may then be studied with advantage. As, for instance, 
that of the sandstone of Moonee Ponds Creek, with their pre- 
vailing types of brachiopods and ophiuroids; and the shales 
and mudstones of South Yarra, with their more abundant 
bivalve and trilobite faunas. These two areas are apparently 
on the same striettigraphical horizon, but represent deposits laid 
down under different lithological conditions. 

At present the facilities for examining sections of strata in 
the various Silurian areas, by means of road and railway 
cuttings, and by borings, are not so good as in less recently 
developed countries such as England or the United States, and 
consequently this renders the work of correlation a difficult task. 



DESCRIPTION OF THE SPECIES. 

Class PELECYPODA. 
Family SolenopsidsB. 

Genus Orthonota, Conrad, 1841. 

Orthoitota australis, sp. nov. PI. I., Fig 1. 

Description. — Shell large, elongate; dorsal and ventral 
margins parallel; posterior margin well rounded. From the 
umbo to the posterior margin slightly more than twice the height 
of the shell. 

Valves rather strongly convex, moderately steep on the 
ventral margin, and sloping away towards the posterior cardinal 
area, where they are more compressed. 

Beaks situated close to the anterior extremity, rather 
prominent. 

Surface of the valves ornamented with a series of strong 
concentric sulci, interrupted below the high umbonal ridge by the 
cincture, which is limited on each side by a furrow. 

Measurements. — Approximate (from the specimen figured). 
Length, 42 mm. 
Greatest height, 18 mm. 

Affinities. — A British fossil (found also in Norway and 
Gotland), which shows some features in common with ours is 
Orthonota extrasulcata, Salter,* occurring in the Upper Ludlow 

♦ Mem. Geol. Surv. G. Brit., Vol. II., Pt. I., 1848, p. 361, PI. 17, Fig. 3. Sec alsf 
Grammysia extrasulcata^ Salter sp., McCoy, Brit. Pal. Fossils, 1852, p. 281, PI. IK. 
Fig. 29. 



^ ^^ ^ Digitized by Google 
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beds, near Kendal. In this species the concentric plications are 
not nearly so pronounced as in the Australian form. Another 
species which may be compared with ours is Orthonota undulata, 
Conrad.* This fossil occurs in the Hamilton Group in the 
United States. Although generally resembling our form, it is 
not so convex, and it has the concentric furrows undulate in the 
posterior area of the shell; whilst the portion between the 
umbonal ridge and the post-cardinal slope is more numerously 
relieved by radiating folds. 

Observations. — The Orthonota occurring in the Silurian 
beds at Yass, New South Wales, and recorded by Prof. T. W. E. 
Davidt in his geological section of that district as Orthonota 
rigida ? [Sow. sp.] appears to be a new species, judging from a 
specimen in the National Museum from the Shearsby collection. 
It is not related in any way to McCoy's Victorian 0, subrigida 
(MS.), which is further on shown to be referable to Nucula 
lamellata. Compared with Orthonota australis, sp. nov., the 
Yass specimen is more compressed, and has a more pronounced 
mesial sinus. 

Horizon and Locality, — Silurian (Melbournian), Moonee 
Ponds Creek, Flemington (" Royal Park "). Two specimens 
collected by the Geol. Survey of Victoria. [7869 (type), 78701.^ 



Family GrammysiidsB. 

Genus Grammysia, E. de Verneuil, 1847. 

Grammysia abbreviata^ sp. nov. PL I., Fig 2. 

Description. — Shell subquadrate, cardinal line arched; 

ventral margin nearly straight, slightly incurved at the junction 

with the umbonal depression, the latter meeting the ventral 

margin a little in front of the median third. Surface of shell 

rather strongly convex towards the beaks, which are sub-anterior. 

A sub-umbonal depression in front of the shell makes a slight 

angularity reaching from the umbones to the antero-ventral 

margin. In the figured specimen this angularity is emphasized 

by crushing. From the umbo to the postero-ventral margin 

♦Conrad, Gcol. Survey, N. York,; Ann. Rep., 1841, p. 51, PI. —., Fig. 6. J. Hall, 
Pal. N. York, Vol. V., Pt. I., 1885. Lamellibranch., II., p. 478, PI. LXXVIII., Figs. 

37-42. 

t Ann. Rep. Dcpt. Mines, N.S. Wales, 1882 (1883). Notes to Section across Silurian 
and Igneous Rocks, Yass. 

t Registered Nos. in Museum. 
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there is an obtuse shoulder, and from thence the surface slopes 
rapidly away to the posterior margin. The presence of the 
posterior shoulder and the moderately prominent beaks preclude 
this form from being referred to the genus Cardiomorphay to 
which it otherwise bears some resemblance. The valves are 
concentrically striated or finely sulcate, and the character of 
these surface markings is closely comparable with that seen in 
the smaller species of Grammysia described from the Hamilton 
Group of North America. 

Measurements, 

Approximate length, 28 mm. 

Height, 12 mm. 

Thickness (before crushing), probably about 8 mm. 
Observations, — The fossil recorded as f Cypricardia retusa, 
Sowerby,* of the Upper Ludlow series of Uelbury, near Ludlow, 
bears a striking resemblance to our species, with the 
difference, however, that in the latter the beaks are situated 
farther forward, and the postero-umbonal slope has an accen- 
tuated shoulder. Another somewhat allied form is Grammysia 
ulrichi, Clarke, t from the Devonian of Brazil. 

Horizon and Locality, — Silurian (Melbournian), Yarra Im- 
provements, S. Yarra. I'resented by Mr. i\ Spry. [7871.] A 
somewhat similar form to the above occurs in the Silurian 
(ieringian) calcareous shales at Griffith's Kdln, seven miles 
south of Mansfield. , Specimen presented by Mr. E. 0. Thiele. 
[1573.] 

Grammysia^ cf. arctuita, Conrad, sp. 

Posidoniaf arcuata, Conrad, 1841, Geol. Surv., N. York, 
Ann. Rep, p. 53. 

Grammysia arcuata, Conrad, sp., J. Hall, 1885, Pal. N.Y., 
Vol. v., Pt. I., LameU. II., p. 373, PI. LXL, Figs. 1-9; PI. 
LXIIL, Fig. 6 ?; PI. XCIII., Fig. 27. 

Observations, — This is an imperfect specimen of a Gram- 
mysia in olive mudstone; only the anterior half of the valve 
being preserved. The character of the sharp, concentric folds 
reminds one of G, arcimtay Conrad sp., of the Hamilton Group 
of N. America. 

Horizon and Locality.— ^ilxxvidin (Yeringian). Wilson's, 
near Lilydale, Victoria. Presented by Mr. J. T. Jutson. [7872.] 

♦ Sowerby in Murchison's Silurian System. Pt. II., 1839, P* ^<^» PI* V., Fig. 5. (Now 
referred by some English palseontologists to Orthonota^ and included with C. amygdaiina, 
Sow. »p. 

f Sec Katzer, GrundzUge der Gcologie dc« Amazonasgebictes, 1903, p. 207, PI. XIV., 
Fig. 19. 
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Grammysia, aff. plena, J. Hall. 

Grammysia plena, J. Hall, 1885, Pal. N.Y., Vol. V., Pt. I., 
Laraell. II., p. 382, PI. LXI., Figs. 31, 32. 

Observations. — The antero-median area of this fossil 
exhibits the confluent character of the interrupted con- 
centric folds, also seen in the N. American species quoted above. 
The folds, moreover, become more prominent and thinner at the 
anterior end. There is also a faint, but typically placed, 
cincture, extending from the beak to the ventral margin, behind 
the middle of the anterior third. G, plena occurs in the 
Chemung and Waverley groups of Burlington, Iowa. 

Horizon and Locality, — Silurian (Melbournian). Ranges 
east of Heathcote. An imperfect specimen in pinkish sand- 
stone. Coll. Geol. Surv. of Vict., B^ 50. [7873.] 

Grammysia cuneiformis, R. Etheridge fil. 

Grammysia cuneiformis, R. Etheridge fil., 1899, Prog. 
Rep., No. XL, Geol. Surv., Vict., p. 35, PI. B., Fig. 10. 

Observation. — This species is represented in the collection 
of the National Museum by a cast of a left valve in pinkish, 
friable sandstone. 

Horizon and Locality. — Silurian (Melbournian), Heathcote. 
Coll. by Geol. Surv. of Victoria. [7874.] 

Genus Leptodomus, McCoy, 1844. 
Leptodomus maccoyianusi, sp. nov., PI. I., Fig. 4. 

Description. — Valves sub-trigonal, elongate, with the hinge- 
line and ventral margin approximately parallel; anterior end 
narrow and truncated below; ventral border sinuous, posterior 
roimded and trimcated towards the cardinal line. Extremities 
of valves compressed; beaks prominent, sharp and arcuate, 
directed forward and situated sub-anteriorly. A mesial sinus 
extends obliquely from the beak to the middle of the ventral 
border ; umbonal slope well-arched. Surface of valves having a 
series of closely-set, and somewhat irregular, concentric striae, 
which in some specimens are merged into concentric ridges. 
The shell-surface is also marked with faint radial striae passing 
across the ridges from the umbo to the ventral border. 

Measurements. — Type specimen : Length, 20 mm. ; height, 
9 mm. ; greatest depth of valve, 4.5 mm. Another specimen has : 
Length, 15 mm. ; height, 7 mm. ; greatest depth of valve, 4.5 mm. 
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Affinities, — This type of shell belongs to the group exempli- 
fied by Grammysia subarcuata, J. Hall,* from the Chemung 
Group of N. America, especially in having a forwardly pro- 
jecting beak with the ventral border narrowing anteriorly. 
Another form also distinctly related, is the Myacites striatulus 
of Romer,t which notably differs in its more depressed beak. 

Observations, — It is interesting to record that McCoy, who 
established this genus, selected the specimen now figured, as an 
example of Leptodomus; it was, however, not specifically de- 
termined. This is probably the same form to which McCoy 
referred in a note on \ sheet, 4 S.W. Geol. Surv. of Victoria, 
as " Leptodomus allied to amygdalinus!'\ The species named 
may be allied to Hall's genus Pholadella. 

It is appropriate to dedicate this species to one who did 
such signal work in describing many typical genera and species 
of British palaeozoic mollusca. 

Horizon and Locality, — Silurian (Melbournian). Type 
specimen [976] from Broadhurst's Creek, east of Kilmore, Geol. 
Surv., Vict., Bb. 18; north-east of Kilmore, Geol. Surv., Vict., B^- 
24. Also west of Mount Disappointment, gully near porphyritic 
dyke, Geol. Surv. Vict., B^ 16. 

Leptodomus heathcotiensis, sp. nov. PI. I., Fig. 5. 

Description. — Shell subtrigonal, elongate, compressed ; 
rounded in front, subtruncatcd behind ; ventral margin more or 
less parallel with the cardinal border, but slightly incurved, 
owing to a feeble sinus extending in a vertical line from the 
beaks to the ventral margin. Beaks anterior, salient, and nearly 
terminal. Cardinal line straight. Posterior cardinal area 
hollowed from the beaks to the postero-ventral margin, resulting 
in a curved umbonal ridge below. Median area depressed. 
Surface having numerous parallel concentric ridges (about 18 
to 20). 

Measurements. — Type specimen: Length, 25 mm.; height, 
about 13 mm. ; depth of left valve, 4 mm. 

Affinities. — The nearest allied form with ours is un- 
doubtedly McCoy's " Leptodomtis truncatus"^ from the Upper 

♦Preliminary notice, Lamellibranchiata, 2, 1870, p. 61 : G. [Leptodomus?) subarcuata, 
J. Hall, Pal. N.Y., Vol. V., Pt. I., 1885, Lamell., II., p. 375, PI. LXL, Figs. 10-22; PI. 
XCIII., Fijj. 26. 

t Das Rheinische Ucberganjrsgebirge, 1844, P- 70i PL II., FiR. 5. Also Beushauscn, 
Abhandl. Kon. Preuss. Geol. Landesanst, N.F. Ileft, XVII., 1895, p. 265, PI. XXIV., 
Figs. 12-14. 

J See Sowerby, in Murchison's Silurian System, 1839, p. 609, PI. V., Fig. 2— ** Cy/ri- 
cardia amygdalina.^^ 

§ British Pal.Tozoic Fossils, Pt. II., 1852, p. 279, PI. iK., Figs. 21-24. 
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Ludlow of Benson Knot, Kendal, Westmoreland. The charac- 
ters which separate our species from McCoy's are the depressed 
umbone^ and the more closely striated surface in the former. 
In common with the Ludlow species, the specimens from Heath- 
cote also show the same variation in the length of the shell; our 
figured type being a rather elongate form. 

Horizon and Locality, — Silurian (Melbournian). Ranges 
east of Heathcote. Coll. of the Geol. Surv. Vict., B^- 50 
[987, type]. Also specimens from the same locality presented 
to the Museum by Mr. J. H. Gatliff. 

Genus PALiEANATiNA, J. Hall, 1870. 

PaloBanatina cf. solenoides, J. Hall. PI. L, Fig. 6. 

Palceanatina solenoides, J. Hall, 1885, Pal. N.Y., Vol. V., 
Pt. I., Lamell. II., p. 489, PI. LXXIX., Figs. 38, 39. 

Observations. — The specimen before us is unfortunately in- 
complete, but there is enough evidence to show that it was thin- 
shelled, inequivalve, the left valve larger than the right. It 
bears a fairly close resemblance to the comparatively large, 
parallel-sided species from the Devonian of N. America, quoted 
above. 

Horizon and Locality. — Silurian (Melbournian). In hard, 
grey mudstone, S. Yarra. Presented to the National Museum 
by Mr. A. E. Kitson, F.G.S. [7875.] 

Genus Edmondia, de Koninck, 1842. 

Edmondia "perohliqua, sp. nov., PI. I., Figs. 7, 8; PI. I., Fig. 9. 

Description. — Shell sub-ovate, oblique; thickest in the 
median and umbonal area. Beaks rather inflated, directed 
forward, and situated anteriorly. Anterior border short, and 
truncated towards the ventral margin, curving widely to the 
posterior extremity, where it turns abruptly upwards to meet 
the cardinal line. Cardinal border moderately short. In the 
cast of the shell there is a depression beneath the posterior 
umbonal slope indicating a ridge or support inside the shell, 
terminating in a semilunar muscle scar. The posterior area of 
the shell is compressed, and almost nasute at the postero-ventral 
margin; and sometimes it is expanded, as in Ptychodesma, J. 
Hall, to which this form shows certain affinities. Surface of 
shell with fine concentric lines of growth, and obscure radii, 
especially noticeable on the umbonal slope. 

The shell of this species was evidently very thin, since the 
sculpturing is conspicuous on the casts. 

[18] n \ 
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Affinities, — Edmondia ohliqua, J. Hall* and E. subotata, 
J. Hall,t bear certain close relationship to our species. They 
both differ, however, in general shape, the former being sub- 
quadrate, and the latter lacking the obliquity of the umbonal 
ridge. Both the above-mentioned species were from the 
Chemimg Group (Upper Devonian) of the State of New York. 

Measurements. — Length of type specimen, 22 mm. ; greatest 
height, 15 mm. ; thickness of the two valves, about 8 mm. 

Horizon and ^Locality. — Silurian (Melbournian). In pale 
mudstone, Yarra Improvement Works, S. Yarra, and the dark 
indurated mudstone of the Domain-road sewerage cuttings, S. 
Yarra. Not uncommon. The type specimen presented by Mr. 
F. P. Spry. [7876 (type), 7877, 2239.] 

[Genus incertae sedis.] 

Genus Sphenotus, J. Hall, 1885. 
Sphenotus warburtonensis, sp. nov. PI. I., Fig. 10. 

Description, — [Details from an internal cast.] Elongate- 
ovate ; anterior extremity short, posterior broad and compressed. 
Beaks prominent, sub-anterior; a well-marked umbonal 
ridge running from the beaks to the post-ventral border. 
Cardinal line nearly straight; area having several long, undulose 
and thin lateral teeth, posteriorly, and two short cardinal teeth 
beneath the beak. Ventral margin sinuous, incurved towards 
the middle, where it meets a conspicuous cincture in front of the 
umbonal ridge. Shell compressed beneath the beaks, and with 
the margin rounded to the ventral border. A strong adductor 
impression occurs under the beaks, situated half-way to the 
ventral angle. Surface of cast marked by strong lines of growth 
at wide intervals, shown as deep groovings. 

Measurements. — Length, 53 mm.; height, 25 mm.; depth 
of valve, 6 mm. 

Observations. — The above species is typical of the genus in 
all essential details. It differs from Modiolopsis, to which genus 
it might otherwise be readily referred, in having the charac- 
teristic lateral teeth and anterior cincture. 

It is noteworthy of this genus that elsewhere, as in England 
and N. America, it has hitherto only been recognised in the 
Devonian ; but its occurrence here, in one of the highest beds of 
the Victorian Silurian, is not surprising, since we already know 

»1pal. N.Y., Vol. v., Pt. I., 1885. LamelU II., p. 388, PI. LXIV., Figs. 15, 16, 23. 
flbid., p. 389, PI. LXIV., Figs. 10, 18-21, 26-28. 
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that the fauna present in these beds has a strong Devonian 
aspect, which abnormal feature has led Mr. R. Etheridge, jun., 
and other Australian palaeontologists to refer to such assem- 
blages as Siluro-devonian. 

Horizon and Locality, — Silurian (Yeringian). Reefton, 
Warburton, Upper Yarra, Victoria. From the Mines Dept., 
Vict., No. 3431. [2240.]* 



Family Cardiolidae. 

Genus Cardiol a, Broderip, 1839.t 

Cardiola cornucopice, Goldfuss sp., PI. I., Figs. 11, 12. 

Cardium cornucopice, Goldfuss 1837, Petrefactiae Ger- 
maniae, Vol. II., p. 216, PI. CXLIII., Figs. 1 a-e. 

Cardiola interrupta, Sowerby, 1839, in Murchison's 
Silurian System, p. 617, PI. VIII., Fig. 5. 

Observations, — Our Australian specimens present no dif- 
ferential characters by which they can be even varietally sepa- 
rated from the well-known European species. Numerous 
examples of C, cornucopice from Bohemia in the National 
Museum collection help to confirm the opinion of Sowerby and 
others regarding the identity of that species with C. interrupta. 

Although Sowerby's specific name {interrupta) is almost 
universally used for this form, it must unfortiinately be set aside 
for the earlier described C, cornucopice of Goldfuss. The 
specific name C. interrupta, given by Sowerby (not Broderip, 
as Fischer in his " Manuel de Conchyliolo^ie," gives it) was not 
published until two years after that of Goldfuss' description. 
There was no previous reference to, nor description of, \C, inter- 
rupta, as Murchison would lead one to suppose (see his foot- 
note — Silur. Syst., p. 617); for turning to the Proceedings of 
the Geological Society of London, Vol. II., under date January, 
1834, p. 13, the reference given by Sowerby and Murchison, no 
allusion to C, interrupta is found, while in the Table facing p. 
13, Div. I., Ludlow Rocks, we read — " Cardiola," Brod., a new 
genus, 2 spp. My friend Mr. C. Davies Sherborn, F.G.S., who 

♦ In Progress Report No. IV. Geol. Surv., Vict., 1877, p. 156, there occurs a note by 
McCov on this and associated fossils, statinjj them to be of Ludlow age. Even at the 
present time we cannot speak much more definitely, but judging from the strong Devonian 
aspect of the fossils they may be even comparable in part to the Dowtonian. 

t Recorded as a genus (nomen nudum) in 1834, in Murchison, Proc. Geol. Soc, Vol. 
II., Table, p. 13. 
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has been good enough to verify these references, thinks that in 
all probability the original manuscript of Murchison was 
abbreviated before publication. 

Cardiola cornucojnce (as C. interrupta) has a recorded 
range in Britain from the Llandeilo to the Upper Ludlow 
beds.* 

Horizon and Locality. — Silurian (Melbournian). In brown 
and blue shale from the Yarra Improvements, S. Yarra, col- 
lected by Mr. F. Spry and the author. Also in brown sand- 
stone, Moonee Ponds Creek, Flemington (" Royal Park "). Coll. 
by Geol. Surv. Vict. [7878, 987.] 



Family PrsBcardiidae. 
Genus Panenka, Barrande, 1881. 

Panenka gippslandica, McCoy, sp. 

Cardium gippslandicum, McCoy, 1879, Prod. Pal., Vict., 
Decade VI., p. 23., PI. LVI. 

Observations. — In describing this fossil under the generic 
name of Cardium, McCoy wrote : — "Although not quite satis- 
fied with the generic reference to Cardium, still it is congeneric 
with the previously described Upper Silurian Cardiums." At 
that time the genus to which we now refer it had not been estab- 
lished, but in 1881 Barrande separated those forms with ex- 
panded superior margin and strong radial and concentric 
ornament from Cardiola, Broderip, to which the Upper Silurian 
" Cardiums " were afterwards referred, and placed them under 
the above generic name. In Victoria, the genus Panenka is 
found associated with Silurian and occasional Devonian forms, 
in one of the highest group of the Yeringian beds; it is 
characteristic of the Silurian and Devonian in Bohemia (stages 
E to G), and of Devonian beds in Devonshire and N. America. 

Horizon and Locality, — Silurian (Yeringian). Mt. Mat- 
lock; near Starvation Creek; and Russell's Creek, Gippsland. 
[7486 (type), 7487-88, 2097.] 

Panenka planicosta, sp. nov. PI. I., Fig. 13. 
Description. — Shell minute (for this genus), sub-orbicular, 
oblique; cardinal alae conspicuous; hinge line nearly straight; 
ventral border well-rounded, truncated in front and produced 



♦ R. Ethcridgc, Foss. Brit. Ids., Palaeozoic, Vol. I., i^8, p. 102. 
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behind. Height nearly equal to the length. Beaks prominent, 
sub-central, slightly anterior, and directed forward. Surface 
of shell not much inflated, with the greatest convexity towards 
the middle; ornamented by about 10 flattened riblets on the 
median area, each having towards the ventral border a distinct 
groove, becoming evanescent beyond half the length. Postero- 
dorsal area bearing a few riblets, disappearing toward the 
beaks. 

Measurements. — ^Length of the type specimen, 4.25 mm.; 
height, 4 mm. 

Observations, — This form might be regarded as the imma- 
ture shell of P. gippslandica, but for the distinguishing feature 
of the riblets, which are depressed and grooved, whilst in P. 
gippslandica they are simply and sharply ridged. 

Affinities. — The nearest related form to the above appears 
to be Barrande's Panenka nana,^ from Stage E in Bohemia. 
The chief differences shown in the latter are the more numerous 
riblets, the narrower interspaces, the double striee on their sur- 
faces, and the general form of the shell, which is not so 
depressed; neither are the alae so well developed as in ours. 

Horizon and Locality, — Silurian (Yeringian). In the dark 
shale of Mt. Matlock, associated with Tentaculites matlock- 
iensis, Chapman ;t presented by Mr; N. Lepoidivil, in 1877. 
[7879.] 

Panenka cingulata, sp. nov. PI. I., Fig. 14. 

Description, — Shell of medium size, obovate, ventral border 
evenly rounded, abrupt in front, produced behind. Surface 
evenly convex in the median area and near the umbones ; concave 
anteriorly, depressed posteriorly. Beaks oblique, pointing for- 
ward. Surface ornament consisting of about 26 curved ribs 
radiating from the umbo, well-rounded, closely set and separated 
by deep furrows. The ribs are transversely crossed at intervals 
by the rather deep concentric furrows, which apparently repre- 
sent distinct stages in the growth of the shell, causing 
interference with the continuous and even growth of the riblets. 

Measurements. — Length, 38 mm.; height about 26 mm.; 
greatest depth of valve, 5 ram. 

Observations. — The regular convexity of the valves, and the 
rounded ribs render this form easily distinguishable from P. 
gippslandica, McCoy. 

♦ Syst. Sil. BoWme, Vol. VI., Pt. I., Accphalt^s. i88i, PI. no, Figs. 1-3; PI. 266, 
Figs. I., 4-7. 

t Proc. Roy. Soc, Vict., Vol. XVI. (new series), Pt. II., 1904, p. 338, PI. XXXI., 
Figs. X, 2, 3, 5- 
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Horizon and Locality. — Silurian (Yeringian). MacMahon*s 
Creek, Upper Yarra. Coll. by Dept. of Mines (3780) 
[2263]. Another specimen, probably related to the above 
species, was presented to the National Museum by Mr. R. Jacob 
in 1867. This was found at the Caledonian Diggings, One Tree 
Hill, Christmas Hills, in strata apparently of about the same 
horizon as that of the type specimen. In this example the shell 
is higher than the figured type, but this difference may be 
due to compression ; the concentric furrows also are not so well 
marked. [7880.] 

Genus Paracardium, Barrande, 1881. 
Paracardium filosum, sp. nov. PI. I., Figs. 15, 16. 

Description. — Shell sub-trigonal, the beaks prominent, 
ventral margin rounded and expanded. Surface contour well 
arched, especially in the umbonal region and towards the 
ventral margin. Surface ornament consisting of about 22 fine, 
flattened riblets, grooved medially. Cardinal line not perfectly 
preserved, but apparently less extended than in the previous 
genus. 

Affinities. — The small size of the shell, together with the 
prominent, incurved umbones, and the sub-trimcate posterior, 
show this fossil to belong to the genus Paracardium. It closely 
approaches Barrande's P. filiferum* in surface ornament, but 
diners in the more regular proportion of the fine and coarse 
riblets. The Bohemian examples occurred in the Silurian 
(Stage E). 

Measurements. — Height, 7 mm. ; length, 8 mm. 

Horizon and Locality. — Silurian (Yeringian). Starvation 
Creek, Upper Yarra. Coll. Geol. Surv., Victoria (3779). 
[7881.] 

Genus PRiELuciNA, Barrande. 
Prcelucina ancilla, Barrande. PI. VI., Figs. 88, 88a. 

Proelucina ancilla, Barrande, 1881, Syst. Sil. Boheme, Vol. 
VI., p. 280, PL LXVIII. 

Observations. — The occurrence of this species in the 
palaeozoic of Victoria is of some stratigraphic importance, since 
it is apparently a widely-distributed form, having already been 
described by Barrande from the lowest bed of the Devonian 
series in Bohemia, a black limestone (FFO resting on Silurian 

♦ Syst. Sil. BoMme, Vol. VI., Pt. I., 1881, Acephal^s, Pl. IXXV., Figs. II. 1-4. 
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(Ecg). Although we have only a mould from a single specimen 
to judge by, there can be no hesitation in assigning our example 
to the above species, for it shows the following characters in 
common with Barrande's figured specimens : — Shell longer than 
high, sub-oval, truncately rounded in front at the base, boldly 
curved behind; beaks low, pointed slightly forward, and situated 
anteriorly. The riblets are numerous (usually about 80), 
rounded ; moderately strong on the basal margin, becoming very 
fine and almost obsolete towards the umbo. The shell-surface 
is marked with concentric, inequidistant furrows. 

The hinge characters are not shown in any of Barrande's 
specimens, nor in ours, but in the latter the area on either side 
of the beaks is marked with several conspicuous short, curved 
folds or ligamental grooves, more or less parallel with the car- 
dinal border. 

Compared with actual Silurian (Stage E in the Bohemian 
Basin) species of the genus, our specimen differs from the 
nearest allied form, P. lustralis^ in its more sharply truncated 
anterior, and higher shell. 

Horizon and Locality. — Silurian (Yeringian). Maindample, 
near Mansfield. Presented by Mr. Hutchinson, per Rev. R. 
Thom. [7882.] 



Family Ctenodontidse. 

Genus Ctenodonta, Salter, 1851. 

It seems convenient to refer the nuculoid shells without 
ligament-pit (resilifer) to Salter's genus, whilst the subrostrate 
forms of the same type find a place in Palceoneilo of J. Hall. 
Some authors, as Beushausen, include both the above-named 
forms in the one genus. 

Ctenodonta portlocki, sp. nov., PI. II. Figs. 17-20. 

Description. — Outline of shell variably elongate-ovate to 
subquadrate; with moderately high umbones and a prominent 
cardinal area, the hinge lines sloping away from the umbo. 
Beaks anterior, the posterior hinge line twice the length of the 
anterior. Surface of shell concentrically striate, or with shal- 
low concentric grooves. 

♦ Barrande, op. cit., PI. LXXI., Figs. 1-13. 
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Measurements — 

Ex. 1. Length, 15 mm. Height, 10.5 mm. 

Ex. 2. Length, 10 mm. Height, 8 mm. 

Ex. 3. Length, 12.5 mm. Height, 10 mm. 

Observations. — The Victorian specimens appear to resemble 
Portlock's Area [Ctenodonta] dissimilis* from the Upper Ordo- 
vician of Tyrone, Ireland, in some particulars, but differ in 
having a sloping or /\ -shaped cardinal line. In C. dissimilis 
the hinge line is straight, and the area conspicuous. 

Horizon and Locality. — Silurian (Melbournian) ; in the 
mudstone of South Yarra, type presented by Mr. Spry. Silurian 
(Yeringian); Wilson's Station, Lilydale, presented by Mr. J. 
T. Jutson; junction of Woori Yallock and Yarra, B 23, Coll. 
Geol. Surv. Vict. [7883 (type), 7884-6.] 

Genus Nuculites, Conrad, 1841. 

[Note. — Certain species from Victoria in the National 
Museum now described for the first time, were labelled as CucuU 
lella by McCoy, and this name was used in the notes on the 
quarter sheets of the Geological Survey of Victoria. Since 
Conrad's genus Nuculites is essentially the same as McCoy's 
Cucullella, and antedates it by some years, it is obviously the 
correct one for adoption.] 

Nuculites maccoyianus, sp. nov., PI. II., Figs. 21-23. 

Description. — Shell elongate-ovate; variable in size, and to 
some extent in form. Cardinal line sinuously arched, ventral 
margin gently and evenly curved, rounded off abruptly at the 
anterior border; posterior extremity rounded, sometimes com- 
pressed, narrow and flange-like. Cardinal area having the 
characteristic taxodont hinge. Surface moderately convex, 
highest just below the beaks; the latter are usually depressed 
and situated sub-anteriorly, projecting slightly forward. Each 
valve carried an anterior buttress or clavicular ridge immedi- 
ately in front of the umbones, and there is a distinct posterior 
adductor impression midway between the beaks and the pos- 
terior margin. The specimens foimd are practically in the 
form of internal casts and moulds, but the latter show indica- 
tions of a surface ornamentation of concentric rugee or lines of 
growth. 

* Rep. Gcol Londonderry, 1843, P- 4^8, PI. XXXIV., Fig. 5, 
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Measurements, — Smallest specimens, length, 4.5 mm. ; 
height, 3 mm. A large example, length, 12 mm.; height, 7.5 
mm. The largest specimen in the present series has a fength 
of 15 mm. 

Ajjinities, — The Nuculites ohlongatus of Conrad* from the 
Hamilton Group in North America is, in general features, 
closely comparaole with our species, but differs in havinpf a rela- 
tively greater length and a straight ventral margin. With re- 
gard to the posterior adductor impression nearly always present 
in the Victorian species, comparison may be made with a simi- 
larly marked fossil shell, Nuculites colonicus Reedt from the 
Bokkeveld beds of Cape Colony. 

Horizon and Locality. — Silurian (Melbournian). Very 
abundant in the ochreous and blue mudstone at the Yarra Im- 
provement Works, S. Yarra, and the Swanston-street sewer near 
Collins-street; in brown mudstone N. of Yan Yean, Geol. Surv. 
Vict., coll. B^- 11; and in pale grey mudstone, Merri Creek, Kal- 
kallo, Geol. Surv. Vict., coll. B^- 3 ; also Silurian (Yeringian), 
junction of Woori Yallock and Yarra. Geol. Surv. Vict. B 23. 
[7887 (type), 7888-9, 969-75.] 

Nuculites coarctatus, Phillips, sp. PI. II., Figs. 24, 25. 

Nucula coarctata, Phillips, 1848, Mem. Geol. Surv. Gr. 
Brit., Vol. II., Pt. I., Palaeont. Append., p. 366, PI. XXII., 
Figs. 1-4. 

Cucullella coarctata, Phill. sp., McCoy, 1852, Brit. Pal. 
Foss., Pt. II., p. 284. 

Observations, — This species was originally described from 
the Ludlow Rocks of Great Britain, and it is therefore interest- 
ing to find it also in the Silurian rocks of Victoria. N. coarctatus 
is a somewhat variable species, but is distinguished from the 
allied form A^. triqueter, Conrad,^ from the Hamilton Group of 
N. America, by the beaks being less pronounced, and the 
posterior area not so obliquely produced. 

Horizon and Locality. — Silurian (Melbournian). In the 
mudstone of S. Yarra, specimen presented by Mr. F. P. Spry; 
west of Mount Disappointment; coll. Geol. Surv., Vict., B'^- 17. 
(See note on \ sheet 3 N.E., ''Cucullella sp.") [7890-1.] 

♦ J. Hall, Pal. N. York, Vol. V., Pt. I., 1885, Lamcllibranchiata II., p. 324, PI. 
XLVII., Figs. 1-12. 

t Annals S. African Museum, Vol. IV., Pt. VI., No. xi, 1904, p. 259, PI. XXXII., 
Fig. 1. 

X Geol. Surv. New York, Ann. Rept., 1841, p. 50. See also J. Hall, Pal. N. York, 
1885, Vol. v., Pt. I. Lamell. II., 326, PI. XLVII., Figs. 17-28, PI. XCIII., Figs. 8-10. 
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Nuculites subquadratusy sp. nov. PI. II., Figs. 26, 27, 27a. 

Description. — Shell of medium size, subquadrate in out- 
line, narrower anteriorly ; the ventral border broadly curved and 
truncated towards the postero-cardinal angle. Beaks rather 
prominent, situated sub-anteriorly and directed forward. 
Anterior buttress impression commencing just in front of the 
beak, curving slightly, and traversing about two-thirds of the 
distance to the ventral margin. Posterior adductor impression 
strong. Surface highly convex; median area near the beaks 
depressed, curving evenly to the ventral margin, rather sleep 
toward the postero-ventral angle, presenting a decided umbonal 
slope; depressed immediately below and in front of the beaks. 
Shell-surface ornamented with closely-set, concentric lines of 
growth, and crossed by fine striae, which apparently radiate from 
the umbo, becoming stronger towards the ventral margin. 

Measurements. — (1) Length, 11.5 mm.; height, 9 mm. (2) 
Length, 6 mm. ; height, 5 mm. 

Observations. — This species is unusually short, and reminds 
one of Area in its squareness. The two specimens figured, 
although differing somewhat in details, are referred to the 
same species, as they agree in their essential features. 
In N. subqtcadratus we have a surface ornamentation similar to 
that seen in some of the better-preserved British specimens of 
N. coarctatus, this feature of the radiating striae apparently 
being confined to these two species. 

Affinities. — The present species very closely approaches N. 
nyssa, J. Hall,* from the Hamilton Group of N. America, but 
the latter form is not marked with radiating striae, nor is it so 
quadrate in outline. 

Horizon and Locality. — Silurian (Melbournian). North of 
Yan Yean; coll. Geol. Surv., Vict., B^ 11; west of Mount Dis- 
appointment, G.S.V., Bb- 17. [7892 (type), 977.] 

Nuculites jutsoniy sp. nov. PI. IL, Fig. 28. 
Description. — Valves ovately elongate, leng;th nearly twice 
the height. Ventral margin evenly curved ; cardinal line slightly 
arched. Beaks sub-anterior, tumid; anterior extremity broadly 
rounded and compressed beneath the beaks ; posterior extremity 
narrow, produced, curving upward and forward to meet the 
cardinal line obtusely. Deepest part of the valve just behind 
the anterior third. Surface somewhat steeply inclined in front 

♦ Pal. N. York, Vol. V., Pt. I., 1885, Lamell. 11., p. 328, PI. XLVII.. Figs. 29, 30. 

I 27 ] 



Digitized by 



i^oogle 



SILURIAN BIVALVED MOLLUSCA OF VICTORIA. 



and along the cardinal area, boldly arched in the middle, and 
thence sloping gently to the back and basal margin. A few 
faint irregular concentric striae or growth-lines present. 
Indications of the anterior buttress just below the umbo; this 
feature is shown more clearly in another specimen collected from 
the same locality by Mr. F. P. Spry. 

Measurements. — Height, 7.5 mm. ; length, 14 mm. ; depth of 
valve, about 3 mm. 

Affinities, — The nearest form to the above appears to be 
Nuculites oblongatus, Conrad,* a fossil of the Hamilton Group 
of N. America, and already compared with our N. maccoyianus. 
The above species differs, however, from the N. American 
example in being slightly more convex at the umbones, more 
strongly curved on the ventral margin, and more attenuated 
posteriorly. It differs from the previously-described N, mac- 
coyianus in the more forward position of the beaks and the 
acuter posterior extremity. 

Horizon and Locality, — Silurian (? Yeringian), Wan- 
dongjt Victoria. Presented by Mr. J. T. Jutson. Also from 
the same locality, presented by Mr. F. P. Spry. [7893 (type), 
7894.] 



Family Nuculidae. 
Genus Nucula, Lamarck, 1799. 

Nucula melbournensis, sp. nov. PI. II., Figs. 29, 30, 31, 31a, 

(?)32, (032a, (?)33, (?)33a. 

Description. — Shell broadly ovate, ventral margins evenly 
convex; cardinal line oblique, arcuate; anterior end short, 
obliquely rounded towards the base; posterior end broad and 
rounded. Beaks prominent, pointing slightly forward, and 
closely adpressed. Greatest thickness of valves just below the 
beaks. Surface sculptured by varices or undulae at more or less 
equal intervals. Adductor impressions well-marked on the 
surface of casts. 

Measurements. — Type specimen. — Length, 13.5 mm. ; 
height, 10.5 mm.; width of shell near umbones, 6 mm. 

•J. Hall, Pal. N. York, Vol. V., Pt. I., 1885, Lamcn. II., p. 324, PI. XLVII., Figs. 
1-12. 

t The rock containing the above fossils is a dark brown irregularly bedded sandstone, 
probably younger than the dark impure limestone with Valmanites found to the westward 
of the same locality. 
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Ajfinities, — This species resembles in outline N, hellistriata, 
Conrad, sp.,* from the Hamilton Group of N. America, but lacks 
the fine concentric sculpturing of the surface seen in the latter. 

Observations. — N, melbournensis is variable in outline, and 
although agreeing in general form, a series can be readily 
collected which shows a regular gradation from narrow-oblong 
to broadly-ovate, or even sub-orbicular forms, It is abundant 
in some of the localities around Melbourne, especially in the fine 
argillaceous shales. So far as we Khow at present, N, melbour- 
nensis is confined to the neighbourhood of Melbourne. 

Horizon and Locality. — Silurian (Melbournian). Yarra 
Improvement Works, S. Yarra ; Sewerage Works, Domain road, 
S. Yarra; Swanston-street Sewer, Melbourne; also a doubtful 
specimen from Merri Creek, Kalkallo (Kinlochewe). Coll. Geol. 
Surv., Vict., Bb 3. [7895 (type), 7896-8, 985-6.] 

Nucula umbonata, sp. nov. PI. II., Figs. 34, 35. 

Description, — Shell sub-trigonal, oblique; strongly convex, 
especially toward the beaks. Ventral margin gently rounded; 
anterior border widely curved, sloping steeply and sub-truncated 
at the jimction with the ventral margin; the posterior border 
is formed by a long curved slope, meeting the ventral margin 
somewhat abruptly. Beaks not very prominent, incurved, 
gibbous. Umbonal slope narrowly rounded, extending from the 
beaks to the postero-ventral margin. Surface of shell marked 
by several strong concentric varices, between which occur 
numerous fine growth lines. One specimen shows the ligament- 
pit (resilifer) very clearly. 

Measurements, — Length, 11 mm.; height, 9 mm.; depth of 
valve, 3.5 mm. 

Affinities. — Both in the general form of the shell and its 
surface ornamentation our species shows some relationship with 
iV. varicosa, J. Hall,t a fossil from the Hamilton Group of N. 
America (N. York State). A marked difference, however, exists 
between them, in that the Australian species has sub-anterior 
beaks which are not prominently directed forward. 

Horizon and Locality, — Silurian (Melbournian). Type 
specimen from the Police Paddock, Kilmore; coll. Geol. Surv., 
Vict., B^- 22. Also from the south end of the Reservoir, Yan 
Yean; coll. Geol. Surv., Vict., B»>- 14. [7899 (type), 7900.] 

♦See J. Hall, Pal. N. York, Vol. V., Pt. I., 1885, Lamellibranchiata II., p. 318, PI. 
XLVI., Figs. i-Q. 

t Pal. N. York, Vol. V., Pt. I., i88s, Lamell. II., p. 319, PI. XLVI., Figs. 12-23, 
PI. XCIII., Fig. 4. 



■'■ ^^ ^ Digitized by Google 



SILURIAN BIVALVED MOLLUSCA OF VICTORU. 



Nucula arcceformis, sp. nov. PL II., Fig. 36. 

Description. — Shell sub-rectangular, oblong ; strongly 
convex toward the beaks, sloping away toward the ventral 
margin, which is depressed and almost flange-like. Beaks 
prominent, sub-central, directed slightly forward. Both ex- 
tremities vertically truncate and only slightly rounded; ventral 
margin straight. Surface marked by irregular and somewhat 
coarse undulations or lines of growth, especially conspicuous 
near the ventral border. 

Measurements. — Length, 15 mm. ; height, 10 mm. ; depth of 
valve, about 2.5 mm. 

Affinities. — The shape of the valve in this species is pecu- 
liarly rectangular, and not quite comparable with any form 
hitherto figured, the nearest being Nucula subcequalis, McCoy, 
sp.,^ from the Upper Llandovery beds of the Malverns and 
Wales. The latter species, however, is much more gibbous in 
the umbonal area. A fragment of another valve is fortunately 
found underlying the figured specimen of N. arcceformisy which 
shows the form of hingement to belong to the genus Nucula. 

Horizon and Locality. — Silurian (Melbournian). In the hard 
black shale of the Domain-road Sewer, and the blue mudstone 
of the Yarra Tmpt. Works, S. Yarra (coll. by F. P. Spry). Also 
from Merri Creek, sect. XXVIII. , parish of Merriang, and hills 
east of Creek; coll. Geol. Surv., Vict., B*'- 6. [7901 (type), 
7902-6.] 

Nucula taylori, sp. nov. PI. II., Figs. 37, 38. 

Description. — Shell small, sub-ovate. Beaks prominent, 
incurved, sub-acuminate, sub-central. Cardinal line strongly 
arched. Ventral margin gently and evenly rounded, curving 
boldly anteriorly, and sharply at the posterior extremity, where 
it is truncated toward the beaks. A well-marked umbonal 
slope runs from the beak to the postero-ventral margin. 
Cardinal area on both sides of beak depressed. Surface smooth, 
or with a few faint lines of growth. 

Measurements. — Length, 6.5 mm.; height, 5 mm. 

Affinities. — N. taylori bears some resemblance to Nucula 
anglica, d'Orbigny,t which ranges from the Caradoc series to the 
Lower Ludlows in Britain ; the chief difference being the greater 
convexity of our form, especially in the umbonal region. 

*{Arca subaqualis) Brit. Pal. Fossils, p. 283, PI. iK., Fig. i. Siluria, 4th ed., PI. 
X., Figs. 7, 8. 

t Prodr. Pal., p 33, Stage i, No. 194. Nucula ovalis, Sowcrby, Sil. Syst., 1839, 
p. Cog, PI. v., Fig. 8. Ctenodonia angUca, d*Orb. sp. Siluria, 4th cd., 1867, PI. XXXIIl., 
Fig. 10. 
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Observations. — This species is named after Mr. Norman 
Taylor, who was attached to the Geological Survey of Victoria, 
and surveyed the district whence the present specimens came. 

Horizon and Locality. — Silurian (Melbournian). Broad- 
hurst's Creek, east of Kilmore; coll. Geol. Surv., Vict., B^- 18; 
also Yarra Impt. Extension, Hoyt s Paddock, S. Yarra. I^re- 
sented by Mr. F. P. Spry. [7907 (type), 7908.] 

Nucula opima, J. Hall, sp., var., australis, nov. PI. III., Figs. 

39, 43. 

Cucullcea ovima, J. Hall, 1885, Rep. 4th Geol. Distr. N.Y., 
p. 197, No. 78, Fig. 3 (p. 196). 

Nucula randalliy J. Hall, 1885, Palaeont. N. York, Vol. V., 
Pt. I., Lamell. II., p. 315. PL XLV., Figs 6, 10, 16, 23, 26, 27; 
PL XCIIL, Figs. 1, 3. 

Observations. — In the general shape of the valves and their 
surface ornamentation our Victorian variety agrees fairly 
closely with the form figured by J. Hall under the names oJf 
CucullcBa opima and Nucula randalli. Hall remarked on the 
identity of the fossils described under the two above-named 
species,* but preferred to retain the later name since it had 
" gone into the literature of the science." The earlier name, 
however, should undoubtedly be employed, in accordance with 
accepted rules of nomenclature. The N. American examples 
were obtained from the Hamilton Group of the State of New 
York. 

The Victorian specimens are much smaller than the N. 
American, the largest measuring only 13 mm., whilst the average 
len^h of J. Hairs examples is about 23 mm. In the Vic- 
torian variety there is a greater tendency for the concentric 
striae to become fasciculate. Two of our specimens (PL III., 
Figs. 41, 43) show a remarkable gibbosity of the umbonal area. 

Horizon and Locality. — Silurian (Melbournian). From the 
Yarra Improvement works, S. Yarra, presented by Mr. F. P. 
Spry; also from the coll. Geol. Survey of Victoria, north of Yan 
Yean, B^- 11; from a shaft of the tunnel in Reservoir, Yan 
Yean, 6^13; Fraser's, or No. 3, Creek, Springfield, B^- 25. 
Silurian (Yeringian). About 1^ miles below Simmons* Bridge 
Hut, on the Yarra; coll. Geol. Surv., Vict., B16. [7909 (type), 
7910-13, 965-6.] 

♦ Op. supra, cit., 1885, p. 315, footnote. 
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Nucula cf. lirata, Conrad sp. PI. III., Fig. 44. 
Nuculites lirata, Conrad, 1842, Journ. Acad. Nat. Sci., 
Philad., Vol. VIII., p. 250, PI. 15, Fig. 7. 

Nucula lirata, Conrad, sp., J. Hall, 1885, Pal. N. York, Vol. 
v., Pt. I., Lamell. II., p. 316, PI. XLV., Figs. 5, 11, 15, 17-22, 
24, 25;P1. XCIIL, Fig. 5. 

Observations. — Our figured specimen is a crushed valve of 
a Nucula, showing the ligament-pit and denticulate cardinal 
area. The strong liree and the general form of the shell, point 
to an affinity with the above species, which occurs in the 
Hamilton Group of N. America. 

Horizon and Locality, — Silurian (Melbournian). From the 
coll. of Geol. Surv. of Vict., Yan Yean, Bb. 14. [7914.] 

Nucula lamellata, J. Hall. PI. III., Figs. 45 (var.), 46. 

Nucula lamellata, J. Hall, 1885, PaL N. York, Vol. V., Pt. 
I., Lamell. II., p. 320, PI. XLV., Fig. 13; PL LL, Figs. 18-21; 
PL XCIIL, Fig. 7. 

Observations. — This species of Nucula is of a somewhat 
different type to the usual forms, particularly in the sub- 
quadrate outline, and the sub-central position of the beaks. A 
connecting link between the sub-ovate forms and this species is 
exemplified in N. lirata, Conrad, sp.* 

In nearly all the Victorian specimens before us, represented 
either as internal impressions or hollow casts, the ligament pit 
is visible. One of our fossils (Fig. 45) appears to be a short 
variety of the above species. The specimens referred to by 
McCoy on quarter sheet 4 S.W., Geol. Surv. Vict, (notes on Bb. 
18, 20, and 22), under the MS. name of Orthonotus subrigidus 
are here included imder Nucula lamellata, J. Hall. 

In N. America, N. lamellata is found in the Hamilton and 
Chemung Groups in the State of New York. 

Horizon and Locality. — Silurian (Melbournian). Schist 
Hill, Merri Creek, coll. Geol. Surv. Vict., B^- 6; south end of 
Reservoir, Yan Yean, coll. Geol. Surv. Vict., B^- 14; Broad- 
hurst's Creek, east of Kilmore, colL GeoL Surv. Vict., B^- 18 
(short variety); Kilmore creek, north of Special Survey, coll. 
Geol. Surv. Vict., B^- 20; Police Paddock, Kilmore, coll. Geol. 
Surv. Vict., B^- 22. Silurian (Yeringian); about 1^ miles 
below Simmons' Bridge Hilt, on the Yarra, coll. GeoL Surv. 
Vict., B16. [2252, 2243-49.] 



*Sce above references. 
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Family LedidSB. 

Genus Pal^eoneilo, J. Hall, 1870. 

Palceoneilo victoricBy sp. nov. PI. III., Figs. 47-49. 
Description. — Shell of variable size, length more than twice 
the height, rostrate; moderately convex in the umbonal region 
and the triangular area beneath, the latter bounded by the 
anterior slope and the posterior umbonal ridge. Cardinal line 
nearly straight or only slightly arcuate; ventral border sub- 
parallel and straight, but narrowing the shell posteriorly, widely 
rounded anteriorly to meet the cardinal line at an obtuse angle; 
the hind extremity narrow, with the postero-ventral angle 
bluntly rounded, curving backward and inward to the cardinal 
line, which posteriorly forms a salient angle. Escutcheon well 
marked, the depressed area boimded abruptly by the umbonal 
ridge. Surface of shell gently convex and sloping anteriorly; 
towards the ventral margin the surface slopes more steeply, 
whilst the margin itself, in adult shells, is depressed and flange- 
like. Beaks sub-central or slightly posterior, prominent, some- 
what incurved and depressed, or only moderately inflated. 
Hinffe showing an alternating series of curved bars and sockets. 
On tne cardinal border there is a well-marked groove to receive 
the external ligament. Surface ornamented with numerous 
concentric lamellar ridges, between which are several parallel 
thread-like striae, whilst, in a very few well-preserved examples, 
traces of fine lineations radiating from the imibo are seen, 
especially stronger on the salient edges of the concentric 
lamellae. 

Measurements. — Type specimen (PI. III., Fig. 47). 
Length, 27 mm. ; height, 12 mm. ; number of concentric lamellae 
in the space of 4 nmi., measured in median area — 7. 

A medium-sized example. — Length, 17 mm.; height 7.5 
BMn.; number of concentric lamellae in the space of 4 mm. in 
the median area — 9. 

A small example. — Length, 13 mm.; height, 6 mm.; 
niunber of concentric lamellae in space of 4 mm. — 16. 

Observations. — The number of the concentric lamellar 
ridges to a given width is not a factor of any importance in 
dealing with this group, so far as the Victorian examples show, 
and the various graduations in ornament do not allow of even a 
sub-varietal division of the species. A possible explanation of 
this varying feature in ornamentation, and one partly borne out 
by the evidence before us is, that in areas of quiet sedimentation 
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the molluscs found time and material for forming a broad 
varix along the pallial border; whereas in sandy areas or under 
impure conditions of the water, as, for instance, in the presence 
of decaying Crustacea and cephalopoda, seen in the Domain- 
road examples, the successive laminae were laid down closer 
together, and the shell itself would be proportionately thin and 
depauperated. 

This, together with another newly-described ornate species, 
P, yroductay are among the commonest forms of the genus in the 
Victorian rocks. 

Affinities, — P. victorice somewhat resembles the type ot 
shell described under the name of P. muta by J. Hall,* from the 
Hamilton Group of the State of ]S. iork. P. muta differs, 
however, from our species in having the beaks decidedly anterior, 
in the extremely lamellose condition of the main concentric 
striae, and in the absence of the concavely depressed escutcheon 
in the posterior region. 

Horizon and Locality. — Silurian (Melbournian). From the 
Yarra Improvement Works, S. larra, in blue and yellow shale, 
common; in the hard, dark shale of the Domain-road Sewerage 
Works at 103 ft. from surface, presented by Mr, F. P. Spry. 
In the yellowish sandstone with casts of shells, coll. Geol. Surv. 
Vict., Moonee Ponds Creek, Flemington; in the brown argil- 
laceous rock of Broadhurst's Creek, east of Kilmore, coll. Geol. 
Surv. Vict., B^- 18. In the brown argillaceous sandstone of 
Anderson's Creek, near Warrandyte, coll. Geol. Surv. Vict., 
B22; in the sandstone of Fraser's, or No. 3, Creek, Springfield, 
coll. Geol. Surv. Vict., B^ 25. [7915 (type), 7916-7!] 

Palceoneilo raricostCBy sp. nov. PI. III., Fig. 50. 

Description, — Shell of variable size, length more than twice 
the height, elongate-ovate, rostrate. Depressed convex. 
Umbonal ridge not strongly developed. Anteriorly broad and 
well-rounded, the margin meeting the cardinalline at an obtuse 
angle; posteriorly produced and sharply rounded. Cardinal 
line arcuate, straight between the vertical line and the posterior 
angle. Beaks depressed. Teeth of hinge characteristic, but 
comparatively large and few. Greatest convexity of shell- 
surntce just behind the anterior lunbonal slope. Shell orna- 
mented with well-marked lamelliform concentric varices, com- 
paratively widely spaced, the area between each being relieved 
by numerous thread-like striae. 

*Palaeont. N. York, Vol. V., Pt. I., 1885, Lamell. II. p. 337, PI. XLIX.. Figs. 25-32. 
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Measurements. — Type specimen : Length, 21.5 mm.; height, 

9 mm.; number of concentric lamellar ridges measured over a 
width of 4 mm. — 5. 

Observations. — The above species is recognised by its 
depressed valves, the somewhat acutely rostrate posterior 
extremity, and the comparatively wide interspace between the 
concentric ridges. 

Affinities. — This species also shows certain afl&nities with 
the previously-mentioned P. muta, J. Hall, from the Hamilton 
Group of New York State. The rostrate extremity of P. 
raricostcB and its depressed shape shows it to be specifically 
distinct. 

Horizon and Locality. — Silurian (Yeringian). From the 
dark mudstone at the junction of the Woori Yallock and the 
Yarra, coll. Geol. Surv. Vict., B23. In the olive-brown mud- 
stone about 1^ miles below Simmons' Bridge Hut on the Yarra, 
coll. Geol. Surv. Vict., B16. [7918 (type), 2251.] 

PalcBoneilo spectabilis, sp. nov. PL III., Figs. 51, 52. 

Description. — Shell of medium size, elongate ovate, 
rostrate; strongly convex in the umbonal region. Beaks nearly 
central, moderately well-inflated and gibbous. Cardinal line 
arcuate, gently curving to the broad anterior extremity. 
Ventral border straight, inclining posteriorly towards the 
cardinal line, and meeting the latter in a somewhat sharp curve. 
Umbonal slope forming with the median area a sinuous and 
obtuse ridge. Anterior slope gently convex. Teeth compara- 
tively stout, and not so numerous as usual in this genus ; about 

10 on the posterior side of the beak. Surface having a series 
of concentric step-like folds and lamellar ridges, with com- 
paratively fine strise in the intervals between the ridges. 

Measurements. — The type specimen: Length, 28.5 mm.; 
height, 11.5 mm.; depth of valve, about 4 mm. 

Observations. — This species is distinguished from P. vie- 
toricB by its umbonal convexity and conspicuously rostrate 
outline. It is also a much heavier shell, and the groove for the 
external ligament is more distinctly seen. 

Horizon and Locality. — Silurian (Melbournian). In the 
blue and yellow shale of the Yarra Improvement Works, S. 
Yarra. Type presented by Mr. F. P. Spry. Also in the fine- 
grained sandstone at Moonee Ponds Creek, Flemington, coll. 
Geol. Surv. Vict., B 8. [7919 (type), 7920.] 
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PalcBoneilo producta, sp. nov. PL III., Figs. 53, 53a. 

Description. — Shell small, ovate, very long, length more 
than twice the height; posteriorly attenuate, almost rostrate. 
Cardinal line only slightly arched, ventral border gently 
roimded, and curving upward toward the posterior end, then 
abruptly forward, meeting the cardinal line at an obtuse angle; 
well-rounded anteriorly, and curving boldly lo the cardinal line. 
Beaks acuminate and salient, nearly central. Valves depressed- 
convex below ; highest in the middle and at the umbonal region, 
sloping steeply towards the front, and gently to the posterior 
extremity, except where interrupted by the umbonal ridge and 
sulcus; the latter is rather feebly developed, and is parallel with, 
and in front of, the posterior umbonal ridge. Shell surface 
marked with very fine, regularly concentric striae, about 12 to 
the millimetre, counted on the middle of the shell below the 
umbonal inflation. 

Measurements. — Type specimen: Length, 15 mm.; height, 
6.75 BMU.; depth of valve, about 2.5 mm. 

The average length of the larger number of specimens found 
is 11 mm. 

Ajfinities. — This species shows a certain relationship to 
PalcBoneilo elongata, J. Hall,* from the Chemung Group (Upper 
Devonian) of the States of New York and Pennsylvania, 'i'he 
points of difference, however, are these : — 

The present species has more acuminate beaks. 

It is proportionately more elongate. 

The cardinal margin is less arcuate. 

The surface striae are finer and more than twice as 
numerous. 

Horizon and Locality. — Silurian (Melbournian). Common 
in the blue and brown shale at the Yarra Improvement Works, 
S. Yarra (type specimen presented by Mr. 1. P. Spry). Also 
from the Domain-road sewer, S. Yarra. In the coll. Geol. Surv. 
Vict, a single specimen from N. of Yan Yean, B^ 11. [7921 
(type), 7922, 1563.] 

Paloeoneilo ? constricta, Conrad sp. PI. III., Fig. 54. 

Nuculites constricta. Conrad. 1842. Journ. Acad. Nat. 
Sci., Philad., Vol. VIII., p. 249, PI. XV., Fig. 8. 

Palceoneilo constricta^ Conrad sp., J. Hall, 1885, Pal. N. 
York, Vol. v., Pt. I., Lamell. II., p. 333, PL XL VIII., Figs. 
1-16; PI. LI., Fig. 17. 

♦ PaljEont. N. York, Vol. V., Pt. I., 1885, Lamell. II., p. 345, PI. XLVIII., Fig. 30; 
PI. XCIII., Fig. iia, 
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Observations. — Our figure is drawn from a cast of a nucu- 
loid shell which, by its depressed umbo, apparent absence of a 
ligament-pit and constricted posterior angle, falls into the 
^enus PaloBoneilo as defined by J. Hall. The present specimen 
IS exactly comparable in outline with Conrad's figure of P. con- 
strictay and it further shows a characteristically large posterior 
adductor impression. In the absence of external ornament 
there is some slight doubt as to its specific identity. 

This species ranges through the Devonian of North 
America. 

Horizon and Locality. — Silurian (Melbournian). In the 
shale of the Yarra Improvement Works, S. Yarra. [7923.] 

Palceoneilo cf. hrevis, J. Hall, P. VI., Fig. 55. 

PalcBoneilo brevis, J. Hall, 1870, Prelim. Notice Lamell. 2, 
p. 10, Id. 1885, Pal. N. York, Vol. V., Pt. I. Lamell. II. 
p. 342, PI. L., Figs. 24-33. 

Observations. — Our specimen is comparable with the above 
form in having a short, ovate valve, ornamented with fine con- 
centric striae. The posterior margin is not j)erfect, but the 
depressed surface in front of the umbonal ridge is sufl&cient 
indication of the presence of a constriction on the basal margin 
of the shell. In the absence of nw)re perfect specimens 
it will be safer to indicate the species with some reserve. J. 
Hall's examples were from the Chemung Group (Up. Devonian) 
of the States of New York and Pennsylvania. 

Horizon and Locality. — Silurian (Mejbournian). In pale 
mudstone, Merri Creek, sects. 2 and 3, Kalkallo (Kinlochewe), 
coll. Geol. Surv. Vict. Bi>3. [968.] 

Palceoneilo cf. teniiistriatay J. Hall, PI. III., Fig. 56. 

Palceoneilo tenuistriata, J. Hall, 1885, Pal. N. York, Vol. 
v., Pt. I. Lamell. II., p. 336, PI. XLIX., Figs. 1-12, 14; PI. 
XCIIL, Fig. 13. 

Observations. — Our figure is taken from a wax squeeze of 
a mould of the external surface of shell. In the regularly and 
finely striate surface, and the obovate form of the valve it can 
be closely compared with J. Hall's species cited above. The 
strongest points of difference are, the obsolescence of the postero- 
umbonal sulcus in our form, and the central position of the 
beaks, although one example figured by Hall approaches ours 
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very closely in this respect. The Victorian specimen may also 
be compared with P. fecunday J. Hall,* although that species 
has a marked depression in front of the umbonal ridge. 

P. tenuistriata occurs in the Hamilton Group in the States 
of New York and Pennsylvania. 

Horizon and Locality. — Silurian (Melbournian). In the 
whitish mudstone of Merri Creek, Sects. 2 and 3, Kalkallo, coll. 
Geol. Surv. Vict. B^ 3. [967.] 



Family ParallelodontidsB. 

Genus Parallelodon, Meek and Worthen, 1866. 

Parallelodon spryi, sp. nov. Plate I., Fig. 3. 

Description, — Shell of medium size, subovate; cardinal line 
nearly straight, meeting the posterior border almost at right 
angles, but slightly upturned; ventral border convex, narrower 
anteriorly, and broadly curved posteriorly. Median area 
swollen, rising prominently towards the beaks, which are 
situated sub-anteriorly; posterior region compressed. Cardinal 
area exposed in the type specimen, showing what appears to be 
the extremity of a series of about six parallel and slightly 
oblique hinge-teeth. Surface of valves grooved concentrically, 
the highest part of the ridges being obliquely striated, the 
striae radiating from the beaks. Indications present of a large 
anterior muscle impression situated close to the cardinal area. 

Measurements. — Length, about 26 mm.; height, 17 mm.; 
thickness of entire shell, 8 mm. 

Observations. — The presence of a parallel series of anterior 
teeth points to relationship with Parallelodon, sensu strict o. 
The genus Ma^rodon, Lycett, 1845 (nom. emend. Macrodus, 
Beushausen, 1895) t is closely allied, and is regarded by DallJ 
as synonymous. The latter genus differs in some slight respects, 
such as the obliquity of the anterior teeth. Should both types 
prove to be congeneric, the former name will stand, since the 
latter had been used by J. MuUer for a genus of fishes, whilst 
Beushausen's name is of much more recent date. 

♦Tom. supra cit., p. 336, PI. XLIX., Figs. 13, 15-24. 

tAbhandl. von Preuss. Gcol. Landesanst., N. F. Heft. XVII. p. 36. 

t Text-book of Pala»ntology, ZiiteUEastman, 1900, p. 364. 
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Affinities, — Both Macrodon hamiltonioe, J. Hall, of the 
Hamilton Group of N. America'**' and Macrodus villmarensis, 
Beushausen, from the upper beds of the Middle Devonian of the 
Rhine areat bear a general resemblance to our species, but in 
many points of detail they are quite distinct, lacking the boldly 
curving ventral margin, and strong compression of the posterior 
region of the shell seen in the Australian species. 

Horizon and Locality. — Silurian (Yeringian), Wandong, 
Victoria; in yellow sandstone. Type specimen collected and 

f)resented by Mr. F. P. Spry, after whom tFe species is named. 
7950.] 

ParaUelodon asqualis, sp. nov. Plate IV., Fig. 57. 

Description, — Shell small, elongate oval, rounded and con- 
stricted in front, broader and truncated behind, with a sharp 
umbonal ridge extending from the umbo to the postero-ventral 
margin. Beaks sub-anterior, or nearly central, inflated and 
directed forward. Cardinal line straight; ventral border 
slightly curved and approximately parallel with the hinge- 
line. Three posterior, oblique, lateral teeth visible behind the 
beaks, and close to the cardinal border. 

Measurements. — ^Length, 12 mm.; height, 7.5 mm.; depth 
of valve, 2.5 mm. 

Observations. — The above species belongs to a type of shell 
of which the " A rca scitula " of McCoyJ is an example. That 
species differs from ours in the more extended posterior, and in 
the strong concentric surface ornament; McCoy's species may, 
however, eventually prove to be more nearly related to the 
North American Devonian types of this genus. 

Horizon and Locality. — Silurian (Melbournian). In brown 
mudstone, Yarra Improvement Works, S. Yarra. Presented by 
Mr. F. P. Spry. [7924.] 

? ParaUelodon kilmoriensis, sp. nov. PI. IV., Fig. 58, ? fig. 59. 

Description. — Shell small, rhomboid, sub-circular; length 
a little more than the height. Ventral margin boldly rounded ; 
both extremities broad, the anterior short and truncate, the 
posterior margin curving upward and forward to meet the 
cardinal line. Beaks prominent, slightly anterior, pointing 

♦Prelim. Notice, Lamelli., 2, p. 13, 1870. Sec also J. Hall, Palaeont. New York, 
Vol. v., Ft. I. Lamcllibranchiata, II., i88(;, p. 34Q, PI. IJ., Figs, i, 7, 9, 10. 

t Abhandl. von. Preuss. Landesanst., N. F. Heft., XVII., 1895, P- 38, PI. IV., 
Fig. 2. 

X Synopsis of the Silurian Fossils of Ireland, 1846, p. jo, PI. II., Fig. 6. 
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forward and inward, umbonal area triangular, with a slight 
vertical depression from the beak towards the ventral margin. 
Cardinal line long and straight; cardinal area compressed in 
front and behind. Surface marked with fine concentric lines of 
growth, which become lamellose in the cardinal area. 

Measurements. — Length, 16 mm.; height, 14 mm.; depth 
of valve, 3.5 mm. 

Observations. — This species is referred to the genus 
ParaLlelodon with some reservation, since the hinge structure is 
obscure. The evidence tends, however, in the direction of this 
genus, for the beaks are not closely adpressed, and the cardinal 
area is lamellose, as in typical forms of Parallelodon, pointing 
to the former presence of an external and amphidetic ligament. 

The specimen figured on PI. VI., Fig. 4, although at first 
suggestive of TellinopsiSy is apparently referable to this species, 
possessing the lamellose cardinal area and traces of teeth'. 

Horizon and Locality. — Silurian (Melbournian). Coll. of 
the Geol. Surv. Vict, in the Nat. Museum ; Police paddock, Kil- 
more, B^- 22. Also a doubtful example from Swanston-street 
sewer, Melbourne. [7925 (type), 7926.] 



Family PterineidsB. 

Genus Pterinea, Goldfuss, 1832. 

Pterinea lineata, Goldfuss. PL IV., Fig. 60. 

Pterinea lineata, Goldfuss, 1837, Petrefactiae Germaniae, 
Vol. II., p. 135, PL CXIX., Figs. 6 a-c. 

cf. Amhonychia tatei, Cresswell, 1893, Proc. Roy. Soc. 
Vict., Vol. v., N.S., p. 44, PL IX., Fig. 8. 

Observations. — There is very little doubt that the imperfect 
valve figured under the name of Ambonychia tatei by the Rev. 
A. W. Cresswell is an example of Pterinea lineata, Goldfuss. 
Fra^ents of the above form are fairly common at some 
Yeringian localities east of Melbourne, and it seems to be a 
characteristic form in the uppermost Silurian beds in Victoria 

In Britain, this species was recorded by McCoy from the 
Ludlow beds ; in Germany it is a well-known Devonian fossil. 

Horizon and Locality. — Silurian (Yeringian). ? Lilydale 
(Rev. A. W. Cresswell); north of Lilydale, in mudstone, pre- 
sented by the Rev. A. W. Cresswell; and Croydon, near Lilydale, 
in mudstone, presented by Mr. Thos. Warr. [7927, 2269 (type 
of "A. tatei")]. 
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f Pterinea tenuistriata, McCoy. PI. IVi., Fig 61. 

Pterinea tenuistriata, McCoy, 1852, Brit. Pal. Foss., p. 263, 
PI. 1 I., Fig. 4. 

Observations, — The Victorian example shows very little 
diflference from McCoy's figured specimen ; the chief distinction 
being the acute form of the ears, a character which is not sufl&- 
ciently important to justify its separation from the British 
species. Were there other specimens for comparison it is prob- 
able that we should find more typical examples amongst them. 
The general form and surface ornament is similar to the British 
species. It has been recorded in Britain from the Wenlock and 
the Lower and Upper Ludlows. This species is doubt- 
fully referred to the genus Pterinea, as further examples may 
show that both McCoy's and our specimens are really referable 
to Actinopteria. 

Horizon and Locality, — Silurian (Melbournian). Yarra 
Improvement Works, S. \arra. Presented by Mr. F. P. Spry. 

[7928-29.] 



Genus Actinodesma, Sandberger, 1850. 

Actinodesma cf. ampliata, Phillips, sp. Plate VI., Fig. 87. 

Avicula ampliata, Phillips, 1848, Mem. Geol. Surv. Gt. 
Brit., Vol. 2, Pt. 1, p. 367, PL XXIII., Fig. 1. 

Pterinea ampliata, Phillips, sp., de Koninck, 1876, Foss. 
Pal. Nouv.-Galles du Sud, Pt. 1, p. 37. 

Observations, — ^A somewhat imperfect valve of a Pterinea- 
like shell which occurs in the present series is, with very little 
doubt, referable to the above genus. It is most closely allied to 
Phillips' species above-mentioned, both in form and ornament, 
which fossil was originally described from the Upper Ludlow of 
Llangadoc in Wales. 

De Koninck has recorded this species from Silurian rocks 
at Dangelong, Cooma District, New South Wales. 

Comparison may also be made with J. Hall's " Glypto- 
desma " erectum,* from the Hamilton Group of N. America. 
This shell, however, is longer on the ventral margin, and the 
valve is not so strongly convex. 

♦Pal. N. York, Vol. V., Pt. I., 1884, Lamell., I., p. 153, PI. XI., Figs, i-io; PI. XII., 
Figs. 1-3, 5.9; PI. XIII., Figs. 1-4, 12-15; PI- XXV, Figs. 14-17; PI. LXXXVI., Figs. 
1-8; PI. LXXXVIL, Figs. 1-3. 
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Our fossil, which is the impression of the interior of a left 
valve, shows the presence of transverse striae on the cardinal 
line. 

Horizon and Locality. — Silurian (Yeringian). North of 
Lilydale; presented by the Rev. A. W. Cresswell, M.A. [2267.] 



Family LunulicardiidsB. 

Genus Lunulicardium, Miinster, 1840. 

Lunulicardium antistriatum, sp. nov. PI. V., Figs. 62, 63, 

63a-64, 65 (juv.). 

Description. — Shell vertically sub-elliptical to sub-circular, 
somewhat oblique; generally highly convex. Beaks prominent, 
sub-anterior, incurved, with an external ligamental groove 
situated in front of the beak. Anterior border narrow; 
posterior broad, gently curved and sub-truncate. Surface 
marked concentrically with coarse rugae, and radially striated, 
bearing numerous fine riblets, sometimes showing a granulose 
ornamentation when magnified. 

Measurements. — A typical left valve. Height, 36 mm.; 
length, 30 mm. ; depth of valve, 7 mm. Right valve of a long 
variety — ^height, 18 mm. ; length, 21 mm. ; depth of valve 6 mm. 

Observations. — The above fossils, from the uppermost beds 
of the Victorian Silurian, at first glance present little difference 
from those figured under the name of ? Cardium striatum by 
Sowerby.* A minute inspection of a fairly long series of Aus- 
tralian specimens shows, however, that, although closely related 
to Sowerby's species, their costulae are less numerous and more 
distinctly medially grooved, especially towards the ventral 
margin of the shell, and also that the concentric folds are much 
more pronounced. Our species is more oblique than that figured 
by Sowerby, and in this respect they agree more closely with 
the variety mentioned by that author, from Brindgwood Chace 
(loc. cit., p. 614). A specimen of the Dudley shell in the 
National Museum collection shows the multistriate character of 
the external surface very clearly, and that the riblets or striae 
tend to become medially grooved near the ventral margin. The 
related British species ranges from the Bala beds to the Lower 
Ludlow. 



♦In Murchison's Silurian System, 1830, Pt. TT., p. 614, PI. VT., Fig. 2. Cardiola 
striata, Sow. sp., Ethcridgc, 1888, Foss. Brit. Ms., Vol. T., PaKTozoic, p. loa. 
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From the Tentaculite slates (G^) of Bohemia, Barrande has 
described Lunulicardium granulosuniy which, although a more 
depressed shell, is closely related to our species, more especially 
in the granulose ornament of the shell surface.* 

In the shaly mudstone from the mouth of Starvation Creek 
there also occur numerous small bivalves (Figs. 64, 65), which, 
on first examination, might reasonably be mistaken for a species 
of Vlasta; in its superficial character and general form, however, 
it corresponds very closely to the prodissoconch and early disso- 
conch stages of Lunulicardium antistriatum. In connexion 
with these specimens it is interesting to compare the figure of 
f Vlasta, sp., figured by Mr. F. R. C. Reed from the Upper 
Silurian beds of Zebingyi, Burma, t 

Horizon and Locality, — Silurian (Yeringian). Common in 
the blue slates and shales of McMahon's Creek, Upper Yarra, 
Dept. of Mines coll. (3778) ; Reefton, near Warburton, Dept. of 
Mines coll. (3432, 3434).t 

The apparently young examples, or micromorphs of the pre- 
sent species occur at Mount Matlock, associated with Tentacu- 
lites matlockiensis, Chapm., specimens presented to the Museum 
by N. Lepoidivil, Esq., in 1877; and from the mouth of Starva- 
tion Creek, coll. Dept. Mines, Vict. (3368). § [2257 (type), 2255, 
2260-61.] 



Family AmbonychiidsB. 

Genus Ambonychia, J. Hall, 1847. 
Amhonychia acuticostata, McCoy, PL IV., Fig. 66. 

? Amhonychia acuticostata, McCoy, 1852, Brit. Pal. Foss., 
p. 264, PI. IK., Figs. 16, 16a. 

Observations. — This is a sub-trigonal or sub-ovate shell, 
which in its general form and ornamentation closely resembles 
McCoy's species from the Wenlock and Lower Ludlow Beds of 
Wales. Our specimen shows a less distinct costation on the 
umbonal part of the shell, but this may be due to imperfect 

♦Syst. Sil. Bohcm., Vol. VI., Pt. I., PI. 192, Figs. 6-10. 

t Palaeontologia Indica, N.S., Vol. II., Mem. 3, 1906, p. 119, PI. VI., f. 37. 

tScc Prog. Rep. No. IV., 1877, Geol. Surv. Vict., pp. 156, 157, where the late Sir F. 
McCoy indicated their age to be Upper Silurian (Ludlow). 

§See torn, supra cit., p. 156, where McCoy refers to these specimens as "a small 
Aviculoid shell allied to Ambonychia (new species).*' 

[43] n \ 

Digitized by VjOOQLC 



SILURIAN BIVALVED MOLLUSCA OF VICTORIA. 

preservation, as it seems to have been partly decorticated. The 
tegulate ornament on the sharp costae towards the base of the 
shell appears exactly as shown in McCoy's drawing. There 
seems to be no reason for doubting the generic affinity of this 
species, although queried by McCoy. In his Fossils of the 
British Islands, Robt. Etheridge refers* to the genus without 
a query, but misquotes the specific name as " acuticosta." 

Horizon and Locality. — Silurian (Yeringian). Cave Hill, 
Lilydale. Collected by the author. [2268.] 



Genus Mytilarca, J. Hall, 1873. 
Mytilarca acutirostris, sp. nov. PI. IV., Fig. 67. 

Description. — (Cast). Small, ovate, sub-trigonal; length 
slightly less than the height. Anterior and basal margins 
curved and meeting almost at right angles; posterior margin 
truncate and broadly curved. Beaks acuminate, curving 
sharply forward. Cardinal grooves presenf on the anterior 
and posterior ligamental areas. An anterior umbonal ridge 
passing immediately below the beaks to the ventral margin. 
Highest part of valve just behind this ridge. Surface of shell 
gently curving from the beaks to the base and truncated 
posterior margin, steeply falling to the anterior border, where 
it is depressed, and continued so alon^ the base. Inner surface 
markings consisting of numerous, indistinct, concentric growth 
lines seen as shallow sulci. 

Measurements. — ^Length, 9 mm.; height, 10.5 mm. 

Affinities. — The present species differs from Mytilarca 
{'' Cardium ''1 trigona, Goldfuss sp.t in having the beaks more 
incurved, and a more rounded basal margin. Another species 
which seems to bear some relation towards ours is Salter's 
Mytilarca [" Mytilus "] chemungensis (non Conrad), from the 
Wenlock Shale of Usk, Wales.:^ This is, however, a more 
generally elongate form. 

Horizon and' Locality. — Silurian (Yeringian). Coll. Geol. 
Surv. Vict., from junction of the Woori Yallock and Yarra, 
B 23. [7930.] 

♦Vol. I., i888, p. 99- 

t Pctref actiflc Gcrmania, Vol. II., 1837, p. 215, PI. CXI.II., Fips. &2-f. 

JMcm. Geol. Surv. Or. Brit., Vol. II., Ft. I., 1848, p. 365, PI. XX., Figs. 10, 11. 
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Family ConocardiidSB. 
Genus Conocardium, Brown, 1835. 

Conocardium hellulum, Cresswell, sp. 

Pleurorhvnchus bellulus, Cresswell, 1893, Proc. Roy. Soc. 
Vict., Vol. v.", N.S. p. 43, PI. IX., Fig. 6. 

Observations. — This species is distinguished from the 
rarer form whicE accompanies it, by the more numerous costae, 
which are typically lamellated or even squamose, by the greater 
obliquity of the umbonal ridge, and by its generally smaller 
size. 

Affinities. — The nearest described form to C. hellulum is 
Salter's species C. divterum* from the Upper Ordovician (Bala 
beds) of Ayrshire, Scotland. In this species, however, the 
umbonal ridge and the costae are not so oblique nor so strongly 
curved. 

C. bellulum also shows some alliance with Conocardium 
cuneuSy Conrad sp. var. n/isuta, J. Hall,t a fossil which occurs 
in the Helderberg series of New York State. 

Horizon and Locality. — Silurian (\eringian). The type 
specimen was found by the Rev. A. W. Cresswell at Cave Hill, 
Lilydale. It is also an abundant species in the dark-blue lime- 
stone of Deep Creek, a tributary of the Thomson River, Gipps- 
land, 7 miles N. of Walhalla. Specimens from the latter locality 
were presented to the National Museum by Mr. Cresswell. In 
the Geol. Surv. Coll. from the junction of the Woori Yallock and 
Yarra, B 23, we have a single specimen in mudstone, which 
is also referable to the above species. [911 (type), 2343-51, 
7932.] 

Conocardium costatum, Cresswell sp. 

Pleurorhynchus costatus. Cresswell, 1893, Proc. R. Soc., 
Vic, Vol. V. N.S., p. 43, PI. IX., Fig. 5. 

Horizon and Locality. — Silurian (Melbournian) ; a slightly 
crushed and otherwise imperfect specimen from the Domain- 
road sewer is here doubtfully referred to the above species. — 
Presented by Mr. F. P. Spry. 

Silurian (Yeringian). The type specimen came from Cave 
Hill, Lilydale, and there is also another specimen from the same 
locality in the National Museum collection. [910 (type), 1086, 
7931.] 

♦In Murchison's Siluria, 1859, 3rd cd., p. 214, Fossils 36, Fig. 7 [Pleurorhynchus 
difterus). 

t Pal. N. York, Vol. V., Pt. I., 1885, Lamell, II., p. 410. PI. LXVII., Figs. laao. 
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Family PteriidsB. 

Genus Actinopteria, J. Hall, 1883. 

Actinopteria texturatay Phillips sp., Plate IV., Figs. 68, 68a. 

Avicula texturatay Phillips, 1841, Palaeozoic Fossils of 
Cornwall, W. Devon and Somerset, p. 51, PI. XXIII., Figs. 
87a, h, 

PterincBa texturata, Phill. sp., R. Etheridge, 1888, Foss. 
Brit. Islands, Vol. I., p. 159. 

Actinopteria texturata] Phill. sp., Whidborne, 1892, 
Devonian l^aima (Pal. Soc. Mon.), p. 74, PI. IX., Figs. 2, 2a, 3, 
3a, 5-7. 

Observations. — This is an oblique shell with an unusually 
deep left valve. The ornament is very distinct from the usual 
type in this genus, consisting of a series of rounded radial rib- 
lets crossed at varying intervals by moderately thin undulating 
laminae, and this gives to the shell-surface a woven appearance. 
The only difference between our form and already described 
specimens is the convexity of the posterior wing of the 
left valve, which, however, seems to be a minor character. 
An extraordinarily large specimen, which may belong to this 
species, occurs in the present series; this specimen shows a 
tendency in the gerontic stage to throw off irregular concentric 
laminae on the shell-surface, instead of regular, roimded 
threads, whilst the radii become almost obsolete towards the 
ventral margin. 

The previously-recorded examples of Actinopteria texturata 
were from the Devonian, of Devonshire, England; the occurrence 
of Victorian specimens thus extends its range both from a geo- 
graphical and geological point of view. 

This figured specimen is probably that referred to by Mr. 
Cresswell as " Pterincea sub-falcata, or an allied species."* It 
differs from Conrad's sub-falcata in the character of the ribs, 
which in that species are not crossed by intermediate threads. 

Measurements, — Spec, a (figured). — 

Height, 23 mm.; length, 19 mm.; depth of valve, 5 mm. 
Spec, b ( i texturata) — 

Height, about 53 mm.; length, about 46 mm.; depth of 
valve, about 16 mm. 



*Proc R. Soc, Vict., Vol. VI., N.S., 1894, p. 156. 
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Horizon and Locality. — Silurian (Yeringian). The figured 
specimen is from the mudstone N. of Lilydale; the large example 
is from the limestone of Cave Hill, Lilydale. Both specimens 
were collected by the Rev. A. W. Cresswell, M.A. [2264, 2270.] 

Actinopteria boydiy Conrad sp., Plate IV., Fig. 69, PI. V., 70. 

Avicula hoydiiy Conrad, 1842, Journ. Acad. Nat. Sci., 
Philad., Vol. VIII., p. 237, PL XII., Fig. 4. 

Pterinea boydi, Conrad sp., McCoy, 1852, Brit. Pal. Foss., 
p. 259. 

Actinopteria boydi, Conrad sp., J. Hall, 1884, Pal., N. 
York, Vol. v., Pt. I., Lamell. I., p. 113, PI. XIX., Figs. 2-24; 
PI. LXXXIV., Figs. 16, 17. 

Observations. — This very handsome species, although 
variable, is sufficiently distinguished by its characteristic radial 
and concentric ornament; the concentric laminae are undulose 
and concave between the rays, meeting the latter in a more or 
less sharp point. The edges of the concentric lamellae are often 
so pronounced as to give rise to a series of scalloped frills. The 
areas cut off by the concentric lamellae are usually much higher 
than broad. 

This species occurs in the Upper Ludlow in Britain, at 
Kendal, in Westmoreland. In N. America it is abundant in 
the shales of the Hamilton Group in New York State. 

Horizon and Locality. — Silurian (Yeringian). In mud- 
stone from Wilson's, near Lilydale, presented by Mr. J. T. 
Jutson. Also from a shallow well at Croydon, presented by 
Mr. Thos. Warr. [7933-35.] 

Actinopteria asperula, McCov sp., var. croydonensis, nov., 

Plate v., Fig. 71. 

Observations. — This variety is distinguished from the type 
species described by McCoy,* by its shorter form and fewer 
ribs, the latter numbering about 22 on the body of the shell in 
the Victorian variety. The essential characters of our shell, so 
far as they can be made out, are, with the above exceptions, the 
same as those of the specific form. McCoy's species was 
recorded from the Caradoc series of Radnorshire, Wales. 

Horizon and Locality. — Silurian (Yeringian). In the yel- 
low mudstone from a shallow well near Kilsyth Post Office, 
Croydon, near Lilydale. Presented by Mr. Thos. Warr. [7936.] 

* Pterinea f asferula, Ann. Mag. Nat. Hist., 2nd ser., Vol. VII., 1851, p. 60. Brit. 
Pal. Foss., Pt. 11., 1852, p. 259. PI. II., Fig 5. 
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Actinopteria cf. sowerbii, McCoy, sp. PI. V., Fig. 72. 

Avicula reticulata, Sowerhy {nonKisinger , non Goldfnss), 
1839, in Murchison's Silurian System, p. 614, PI. VI., Fig. 3. 

Pterinea sowerbii, McCoy, 1852, Brit. Pal. Foss, p. 263. 

Observations. — The Victorian specimen is represented by 
an imperfect mould of the shell, and a wax impression of this 
shows it to be closely allied to the above-named species. The 
ornament of lamellated concentric folds, and the interrupted 
radii, together help to support this identification. Until better 
specimens have been discovered, however, it is safer merely to 
point out its relationship with the British fossil, which has been 
recorded as ranging from the Upper Llandovery to the Aymestry 
Limestone. 

There is another species to which our shell bears some 
resemblance, namely, " Pterinea " lamellosa, Goldfuss,* but the 
radial ornament of the latter is much more strongly pronounced 
than in our specimen. Goldfuss' species is a typically Devonian 
shell, and has only been doubtfully recorded from the Wenlock 
shale and limestone in Britain, t 

Horizon and Locality, — Silurian (Yeringian). Reef ton, 
Warburton, Upper Yarra; coll. Geol. Surv. Vict. (spec. 3431). 
[7937.] 

Actinopteria heathcotiensis, sp. nov. PI. V., Fig. 73. 

Description. — ^Lef t valve obliquely extended to the posterior 
angle; umbo sub-anterior, rather prominent. Anterior ala (?) 
small, posterior triangular, inflated in the central area; the 
longest side adjoining the posterior slope and extending half- 
way down the posterior margin. Anterior extremity narrow, 
the border curving obliquely round the ventral to the posterior 
margin, which is greatly produced, meeting the border of the 
posterior slope at a blunt angle. Posterior slope distinctly 
hollowed. Surface of shell evenly and gently convex from the 
middle of the umbonal area to the posterior corner, and more 
strongly convex from the umbo to the ventral margin. The 
shell is concentrically sulcose and striated, the strise turning up 
at an acute angle on the posterior wing. Traces of radial striae 
from the umbo to the ventral border. A salient feature of this 
species is the strongly convex ventral margin. 

Measurements. — ^Height, 46 mm. ; length, 65 mm. ; depth of 
valve, 8 mm. 

♦ Petrcf actiae Gcrmaniae, 1837, p. 136, PI. CXX., Figs, la, b. 

t R. Ethcridgc, Brit. Pal. Foss., Vol. I., 1888, p. 100 [recorded in error as Pterinea 
laminosa, Goldf.]. 
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Affinities. — Our species appears to be closely allied to 
Whidborne's Actinopteria hirundella^, from the Devonian of 
Lummaton, Devonshire. The latter species differs in the more 
forward position of the beaks, and in the straight posterior 
slope behind the umbones. Anotner species having the same 
type of shell is " Pterinea'' ventricosa, Goldfuss.t 

Horizon and Locality. — Silurian (Melboumian)/ East of 
Heathcote; coll. Geol. Surv. Vict. [7938.] 

Genus Leiopteria, J. Hall, 1883. 
Leiopteria cf. oweniy J. Hall. Plate V., Figs. 74, 74a. 

Leiopteria oweni, J. Hall, 1884, Pal. New York, Vol. V., 
Pt. 1., Lamell. I., p. 170, PL XX., Fig. 10. 

Observations. — The Victorian specimen is represented as a 
fairly complete cast in mudstone. So far as can be seen, it 
resembles the above species in its outline, and details of surface 
markings, such as the undulose growth lines and faint and com- 
paratively widely-spaced radii. Hall's specimens came from 
the Hamilton Group of New York State. 

Mr. R. Etheridge, jun., has described a species probably 
referable to this genus imder the name of Leiopteria f 
australis\, from the Carboniferous, near West Maitland, New 
South Wales. Our species could scarcely be compared with the 
former, which has a shorter hinge-line, and consequently smaller 
posterior wing, whilst in outline it differs considerably, being 
altogether a higher shell. There are, moreover, no traces of 
radii in Etheridge's species. 

Horizon and Locality. — Silurian (Yeringian). Kilsyth, 
Croydon; presented by Mr. Thos. Warr. [7939.] 

Family FectinidsB. 

Genus Aviculopecten, McCoy, 1862. 
Aviculopecten spryi, sp. nov. PI. V., Fig. 75. 

Description. — Shell small, sub-orbicular; ventral border 
almost circular ; narrow at cardinal area, hinge-line short, ears 
well defined. Umbo fairly conspicuous. Surface broken by 20 
grooves, the intermediate areas forming depressed convex ribs 
with a strong median striation and fainter lateral striae. 

♦ Pal. Soc. Mon., Vol. XLVI., 1892, Devonian Fauna of the S. of England, p. 6r, 
PI. VI., Figs, s, 6; PI. VII., Fig. 4. 

t Petrefactisc Germanije, Vol. II., 1837, P- I34» PI- CXIX., Fig. 2. 

t Records Geol. Surv. N.S.W., Vol. V., Pt. IV, 1898, p. 178, PI. XIX., Fig. 19. 
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The original is an impression of a left valve in blue mud- 
stone, and the drawing has been made from a well-defined cast 
in wax. 

Observations, — The above fossil is a typical Aviculovecten, 
in accordance with the emended definition of the genus given by 
J. Hall,* since it has a short hinge-line and well-defined ears. 

Horizon and Locality, — Silurian (Melbournian). Yarra 
Improvement Works, S. Yarra; presented by Mr. F. P. Spry. 
[7940.] 



Family ModiolopsidsB. 

Genus Modiolopsis, J. Hall, 1847. 

Modiolopsis melhournensis, sp. nov., PI. V., Figs. 76, 76a. 

Description. — Shell small, sub-quadrate, elongate, com- 
pressed posteriorly; length rather less than twice the height. 
Cardinal line nearly straight; ventral margin parallel. 
Anterior extremity narrowly rounded, and incurved under the 
prominent sub-anterior beaks. Posterior extremity broadly 
rounded, and meeting the hinge-line at an obtuse angle. 
Umbonal ridge extending from the beaks to near the postero- 
ventral angle. Greatest convexity of surface in the umbonal 
region; ventral area somewhat depressed. Surface marked by 
fine, irregularly concentric growth-lines. 

Measurements. — Length, 16 mm.; height, 9 mm. 

Affinities. — ^A form nearly allied to the above is Modiolopsis 
solenoides, Sowerby, sp.t, from the Upper Ludlow, near Bridge- 
north, England. It differs from our species, however, in its 
greater compression, less prominent beaks, and in having a 
broad median depression in the ventral region. 

Horizon and Locality. — Silurian (Melbournian). Yarra 
Improvement Works, S. Yarra. [7941.] 

Modiolopsis complanata, Sowerby, sp. PI. V., Fig. 77. 

PuUastra complanata, Sowerby, 1839, in Murchison's 
Silurian System, p. 609, PI. V., Fig. 7. 

Modiolopsis complanata, Sow. sp., McCoy, 1852, Brit. Pal. 
Foss., p. 266. 

♦Pal. N. York, Vol. V., Pt. I., 1884, Lamcll. I., p. XII. ~ ' 

tSiluria, 3rd cd., 1859, PI. 23, Fig. 9 ['' Orthonoia {?Cypricardia) solenoides'*]. 
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Observations. — The Middle Devonian fossil identified by J . 
Phillips* as f PuUastra complanata, Sowerby, is distinct from 
the Silurian fossil, and is not related to Modioiopsis, since the 
posterior cardinal area is not compressed nor expanded, whilst 
the beaks are not situated so far forward. The Victorian 
specimen agrees in almost every detail with Sowerby's species, 
which in Great Britain occurs in the Wenlock, the Upper 
Ludlow, and the Tilestone Series. 

Measurements. — The Victorian specimen has a length of 
18.5 mm.; height, 11 mm. 

Horizon and Locality. — Silurian (Melbournian). This 
striking species was found by Mr. F. P. Spry in the blue mud- 
stone of the Yarra Improvement Works, S. Yarra, and pre- 
sented by him to the National Museum. [7942.] 

Modiolopsis nasuta, Conrad sp., var. australisy no v. 
Plate VI., Fig. 78. 

References to type form — 

Cypricardites nasuta, Conrad, 1841, Ann. Rep., p. 52. 

Cypricardites nasuta^ Emmons, 1842, Geol. Rep., p. 403, 
Fig. 4. 

Modiolopsis ruisuta, Conrad sp., J. Hall, 1847, Pal. N. 
York, p. 159, PI. XXV., Fig. 7. 

Orthonotus nasutus, Conrad sp., McCoy, 1852, Brit. Pal. 
Foss., p. 275, PI. 1 I., Fig. 23. 

Orthonota nasuta, Conrad sp., Salter, 1859, in Murchison's 
Siluria, 3rd ed., p. 74, fossils 12, Fig. 12. Etheridge, 1888, 
Foss. Brit. Ids., Vol. I., Palaeozoic, p. 108. 

Observations. — ^Those elongate and modioli form shells 
which have no sharp posterior umbonal ridge, and in which the 
cardinal line is more or less curved, may be justifiably separated 
from the genus Orthonota as now understood, and placed with 
Modiolopsis (as restricted by McCoy). t The above shell is an 
example of such, which, although not so strongly arched in the 
umbonal region, yet seems to possess all the essential characters 
of Hall's genus. 

It is interesting to note that the specific form is widely 
distributed, and there seems no reason to doubt that the Aus- 
tralian example is generally comparable with both the N. 

♦Pal. Foss. Devon and Cornwall, 1841, p. 35, ?1. 17, Fig. 56. 
t Brit. Pal. Foss., p. 265. 
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American and British specimens. The previously-recorded 
horizons for the specific form are at the top of the Ordovician 
(Hudson River Group and the Caradoc series). 

The present variety is distinguished from the type species 
by its shorter and stouter form, and less pronounced nasute 
anterior extremity. 

Horizon and Locality, — Silurian (Melbournian). In the 
hard black shale, Domain-road, S. Yarra; collected and pre- 
sented by Mr. F. P. Spry. [7943.] 

Genus Glos sites, J. Hall, 1885. 

Glossites victoricB, sp. nov. Plate VI., Fig. 79. 

Description, — Shell small, compressed, elongate ovate, 
harrow in front, broad behind. Hinge line slightly curved. 
Beaks sub-anterior, depressed. Posterior margin strongly 
curved; ventral margin gently curved and truncately rounded 
at the anterior extremity. Umbonal convexity gradually be- 
coming more depressed on approaching the postero-ventral 
margin. Shell texture thin; surface concentrically wrinkled 
with irregular lines of growth. 

Measurements. — Height, 9.5 mm. ; length, 16.5 mm. ; depth 
of valve at umbo, 3 mm. 

A Unities, — The only form of this genus with which the 
above species can be at all closely compared is G, depressus, J. 
Hall,* from the Chemung Group of Ithaca and Elmira in the 
State of New York. That species, however, has a more gener- 
ally depressed shell, and the beaks are more acute. 

Horizon and Locality, — Silurian (Yeringian). Croydon, 
near Lilydale; presented by Mr. Thos. Warr. [7944.] 

Genus Goniophora, Phillips, 1848. 
Goniophora australis, sp. nov. PI. VI., Fig. 80. 
Description. — Shell sub-ovate, elongate ; length about 
twice the height. Beaks large and anterior, strongly incurved 
toward the ventral margin. Anterior extremity of the shell 
narrow, very broad behind. Umbonal ridge prominent and 
sharp (in the type-specimen the posterior extremity of the shell 
is bent forward against the umbonal ridge). Basal edge 
sinuously curved ; rising up to, and terminating just below, the 
beaks, at a sharp angle. Surface ornamented with numerous 
bifurcating lines of growth. 

♦Pal. N. York, 1885, Vol. V., Pt. I., Lamell. II., p. 496, PI. XL., Figs. 15, 17; PI. 
XCVI., Fig. la. 
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Measurements. — Length, about 23 mm.; height, 10.5 mm. 

Observations. — This form at once reminds one of G. cym- 
bceformis, Sow. sp.*, which ranges throughout the Silurian in 
the British Isles. That species, however, is not so conspicuously 
marked with the lines of growth, which in our specimen are 
closely set and strikingly bifurcated. Another form somewhat 
allied, but having more numerous growth striae, and a higher 
shell, is G. consimilis of Billingsf from the Silurian of Nova 
Scotia. 

Horizon and Locality. — Silurian (Yeringian). In mud- 
stone N. of Lilydale. Presented by the Rev. A. W. Cresswell, 
M.A. [989.] 

Goniophora cf. glaucuSy J. Hall sp. PI. VL, Fig. 81. 

Sanguinolites glaucus, Hall, 1870, Prelim. Notice, Lamell, 
2, p. 38. 

. Goniophora glaucus, Hall, 1885, Pal. N. York, Vol. V., 
Pt. I., Lamell. II., p. 299, PI. XLIIL, Fig. 16; PL XLIV., 
Figs. 10-17. 

Observations. — Our specimen is imperfect, but the anterior 
and most characteristic part of the shell is represented. 

The habit of the shell is short. The surface is finely 
striated, and the striae turn up at a steep angle over the um- 
bonal ridge; this latter feature itself indicates a short form. 
The beaks are small and strongly incurved, whilst the umbonal 
ridge is sharp and widely curved. Hall's specimens came from 
the Hamilton Group of New York State. 

Horizon and Locality. — Silurian (Melbournian). — From 
the mudstone of the Yarra Improvement Works, S. Yarra. 
Presented by Mr. F. P. Spry. [7945.] 



Family Pleurophoridds. 

Genus Cypricardinia, J. Hall, 1859. 

Cypricardinia contexta, Barrande. Plate VI. , 82, 83, 84. 

Pterinea ? planulata, Salter pars, (non Conrad), 1848, in 
Phillips, Mem. Geol. Surv. Gr. Brit., Vol. II., Pt. I., p. 368, 
PI. XXIII., Figs. 2 and 4. 

♦Cypricardia cymbacformis, Sow., in Murchison's Silurian System, Pt. II., 1839, p. 
602, PI. III., Fig. lotf, p. 609, PI. v., Fig. 6. 

t Pal. Fossils, Geol. Surv. Canada, Vol. II., Pt. I., p. 135, PI. VIII., Fig. 8 
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Cvpricardinia nitidula, var. contecota, Barrande, 1881, 
Syst. Sil. Boheme, Vol. VI., Pt. I., PI. 257, Fig. IV., 19-24. 

Observations, — Barrande's Cypricardinia nitidula is pro- 
bably the same form as C, planulata, and it therefore falls into 
the synonymy of the latter species. The variety contexta of the 
same author, however, is undoubtedly similar to some of the 
British fossils described by Salter under Conrad's name of C 
planulata, but from which they differ in having a secondary 
interlamellar ornament. The Victorian specimens show the 
striae to be often arranged in chevron fashion, and a tendency 
in this direction is indicated in one of Salter's figures (Fig. 
4, loc. cit.), shown by the peculiar twist of the radii. The 
Bohemian, British and Victorian fossils, having a similar 
ornamentation, may perhaps be more conveniently referred to as 
Cypricardinia contexta, Barrande. The British examples of C. 
contexta were described by Salter as being pretty generally dis- 
tributed through the Wenlock and L. Ludlow series, where it 
appears to be associated, as in Bohemia, with C.planulata, 
The Bohemian examples are recorded from Stage Ffj, which 
by Kayser and others is now considered to be Lower Devonian, 
although formerly placed in the Silurian. 

Another striated form of the same type of shell as the above 
is to be found in Sandberger's C crenistria* represented by the 
more highly convex right valve. In this species, however, the 
striae are essentially regular and radial. 

Horizon and Locality, — Silurian (Yeringian). From the 
parish of Yering, coll. Geol. Surv. Vict., 1862; north of Lily- 
dale, presented by the Rev. A. W. .Cresswell, M.A.; from a 
shallow well near Croydon, presented by Mr. Thos. Warr. [7946, 
2241-2]. 



Family LuciniddS. 

Genus Paracyclas, J. Hall, 1843. 

ParacycUis siluricus, sp. nov. PI. VI., Figs. 85, 85a. 

Description. — Shell orbicular, length equal to the height; 
more or less strongly convex, compressed in the cardinal region. 
Beaks central, prominent, roundly acuminate. Anterior border 
not so widely rounded as the posterior, and less compressed. 

* Die Verstcinerungcn dcs rhcinischen Schicliten Svstems in Nassau, 1856, p. 263, PI. 
XXVIII., Figs. 5, 5J, b, 
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Ornamented with concentric rings of growth, appearing as 
irregular folds, and most strongly marked near the extremities. 
All the examples known at present from Victoria are in the 
form of sandstone casts, so that the finer markings, if any, have 
perchance been lost. In wax squeezes taken from these casts 
there seem to be faint traces of a feeble radial, linear sculptur- 
ing, such as is seen in Paracyclas lineata, Goldfuss sp.*, which, 
by the way, our species otherwise resembles, with the exception 
that the latter is more regularly convex over the whole surface. 

Measurements. — Figured specimen: Length, 15.5 mm.; 
height, 15.5 mm. ; depth of valve, 3.5 mm. 

Observations, — The present species resembles McCoy's 
Anodontopsis huUa^ in its general shape, but differs in the 
coarser sculpturing of the shell-surface. The A, bulla, McCoy, 
does not appear to show any decided affinities with the other 
species described under the generic name Anodontopsis by 
McCoy, and seems to be a typical example of the earlier 
described genus Paracyclas. 

It is of much interest to record that McCoy indicated the 
actual specimens with which I am now dealing as " a new form 
of Anodontopsis allied to A. bulla'' by a pencil note written on 
the tablet oi a mounted series in the Museum. The generic 
name Anodontopsis, besides being ante-dated by Paracyclas, 
appears to embrace three generic types as exemplified by 
McCoy's published species in his "British Palaeozoic Fossils," 
as follow : — 

Anodontopsis bulla, McCoy =i Paracyclas, J. Hall, 1843. 

A. angustifrons, McCoy = Modiomorpha, J. Hall, 1870. 

A. quadratus, McCoy = Cypricardella, J. Hall, 1856 
{Microdon, Conrad, 1842 — pre-occupied by Agassiz's genus). 

Another species which may be cited for comparison with 
ours is Paracyclas elliptica, J. Hall,t from the Corniferous 
Limestone and the Hamilton Group oi the United States and 
Canada. It is, however, not so high, and the lirse are more 
distinct and more closely set. 

Horizon and Locality. — Silurian (Melbournian). Coll. 
Greol. Surv., Moonee Ponds Creek, Flemington. Ranges east of 
Heathcote, B^ 50, very common. [7947 (type), 7948.] 

♦ Petrcf actiae Germania, 1834-40, p. 227, PI. CXLVI., Figs. 8^, b. 

t Lucina bulla, McCoy sp., Syn. Silur. Foss., Ireland, 1846, p. 17, PI. II., Fjg. i. 
Anodontofsis bulla, McCoy, 1852, Brit. Pal. Foss., Pt. II., p. 271, PI. iK., Figs. 11-13. 

tPal. N. York, Vol. V., Pt. I., 1885, Lamcll. II., p. 440, PI. T.XXII., Figs. 23.33; 
PI. XCV., Fig. 18. 
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Paracyclds siluricus, var. heathcotiensis, nov. PI. VI., Figs. 

86, 86a. 

Description, — Suborbicular, rounded in front, subtruncate 
behind. Beaks central, salient and subacnminate. sharper than 
in the preceding species. Valves strongly convex, especially in 
the nmbonal region, where they become almost ridge-like ; super- 
ficial markings in the form oi fine concentric striae. 

Measurements. — Length, 13.5 mm. ; height, 13.5 mm. ; depth 
af valve, 4 mm. 

Observations. — This variety presents marked differences 
from the foregoing species, but in view of the fact that only 
a single example has occurred up to the present, and in associa- 
tion with the specific form, it will be safer for the present to 
regard it merely as a variety. In common with the type form, 
the figured specimen shows obscure indications of a radial 
lineation of the shell. 

Horizon and Locality. — Silurian (Melbournian). Ranges 
east of Heathcote, coll. Geol. Surv., Vict., B^ 50. [988.] 
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INDEX TO VICTORIAN SILURIAN PELECYPODA, WITH 
REFERENCES TO THEIR GEOLOGICAL HORIZONS. 



M=MeIbouniian or older Silurian ; Y = Yenngian or younger Silurian. 



abbrevicUa (Orammysia) . . 14 
Actinodesma cf. ampliata, Phillips 

sp. Y 41 

Actinopteria as'perula, McCoy sp. var. 

Acroydanensis, var. nov. Y . . 47 

Actinopteria hoydi, Conrad sp. Y . . 47 
Actinopteria J^hcotiensis, sp. nov. 

M 48 

Actinopteria cf. sowerbii, McCoy 

sp. Y 48 

Actinopteria tezturata, Phill. sp. Y 46 
actdicostata (Ambonychia) . . . . 43 
acutirostris (Myiilarca) . . . . 44 
cequalia (Parallelodon) . . 39 
Ambonychia acuticostata, McCoy. Y 43 
ampliata cf. (Actinodesma) . . . . 41 
ancUla (Prceludna) . . . . 23 
antistriatum (Lunulicardium) . . 42 
arccBformis (Nucula) . . . . 30 
arcuata, cf. (Grammysia) . . . . 15 
oBperuLa, var. croydoTienais (Ac- 
tinopteria) . . . . 47 
australis (Goniophora) . . . . 52 
australis (var. of Modiolopsis nasuta) 51 
auatralis (var. of Nucula opima) . . 31 
australis (OrtJumota) . . . . 13 
Atriculopecten spryi, sp. nov. M . . 49 
bellulum (Conocardium) . . . . 45 
boydi (Actinopteria) . . . . 47 
hrevis, cf. (PalcBoneilo) . . . . 37 
Cardiola cfyrnucopice, Goldfuss sp. M 20 
cingulala (Panenka) . . . . 22 
coarctatus (Nfjumlites) . . . . 26 
complanata (Modiolopsis) . . . . 50 
Conocardium bellulum, Cresswell sp. 

Y .. .. • .45 

Conocardium costatum, Cresswell sp. 

? M and Y . . 45 

constricta, ? (Palwoneilo) . . . . 36 

contexta (Cypricardinia) . . 53 

cornucopia (Cardiola) . . . . 20 



Actinopteria 



sp 



costatum (Conocardium) 
croydonensis (vaf. of 

asperula) 
Ctenodonta portlocki, sp. nov. M and 

Y 

cuneiformis (Grammysia) . . 
Cypricardinia contexta, Barrande. 
Edm>ondia perobliqua, sp. nov. M 
filosum (Paracardium) 
gippslandica (Panenka) 
glaums, cf. (Goniophora) . . 
Glossites victories, sp. nov. Y 
Goniophora australis, sp. nov. Y 
Goniophora cf. glaucus, J. Hall 

M 
Grammysia abbreviata, sp. nov. M 

and Y 
Grammysia cf. arcuata, Conrad sp 

Y f, 

Grammysia cuneiformis, R. Eth. fil 

M 

Grammysia aff. plena, J. Hall M 
heathcotiensis (Actinopteria) 
heathcotiensis (Leptodomus) 
heathcotiensis (var*. of Paracydas 

siluricus!) 
jutsoni (Nuoulites) 
kilmoriensis (? Parallelodon) 
lamellata (Nucula) 
Leiopteria cf. oweni, J. Hall 
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EXPLANATION OF PLATES. 
I. 



Big. 



1. Orthonota ausiralis, sp. nov. [Type.] Moonee Ponds Creek. [7869. i 

Nat. size. 

2. Grammysia abbreviata^ sp. nov. [Type.] S. Yarra. [7871.] xi 

3. Parallelodan spryt, sp. nov. [Type.] Wandong. [7950.] Nat. size. 

4. Leftodomus tnaccoyianus, sp. nov. [Type.] Broadhurst's Creek. 

[976.] X 2. 

5. L. heathcotiensiSj sp. nov. [Type.] Heathcote. [987.] X2. 

6. Palaanatina cf. solenoides, J. Hall. S. Yarra. [7875.] xt. 

7. Edmondia perobliqua, sp. nov. [Type.] S. Yarra. [7876.] x^^. 

8. E. perobliquay sp. nov. S. Yaxra. [7877.] X2. 

9. E. perabliqua, sp. nov. Domain Rd., S. Yarra. [2239.] xf. 

10. Sphenotus warburionensis, sp. nov. [Type.] Right valve, internal cast. 

Reef ton, Warburton. [2240.] Nat. size. 

11. Cardiola cornucopia^ Goldfuss sp. S. Yarra. [7878.] Nat. size. 

12. C. cornucopiay Goldfuss sp. Moonee Ponds Cieek. [978.] Nat. size. 
i^, Panenka planicosta, sp. nov. [Type]. Mount Matlock. [7879.] X4 

14. P. cingulata, sp. nov. [Type.] McMahon's Creek, Upper Yarxa. 

[2263.] Nat. size. 

15. Paracardium filosum, sip. nov. [Type.] From a wax impression of an 

external mould. Starvation Creek, Upper Yarra. [7881.] xt. 

16. P, filosum, sp. nov. Cardinal aspect of same X3. 



IL 

17. Ctenodonta portlocki, sp. nov. Wilson's Station, Lilydale. [7884.] 

X 2. 

18. C, portlocki, sp. nov. [Type.] S. Yarra. [7883.] X2. 

19. C. portlocki, sp. nov. S. Yarra. [7885.] xz. 

20. C. portlocki, sp. nov. S. Yarra. [7886.] x 2. 

21. Nuculites maecoytanus, sp. nov. [Type.] S. Yarra. [7887.] xi 

22. A^. maecoytanus, sp. nov. Juix:tion of Woori Yallock and Yarra. [7888.] 

X 2. 

23. A^. maecoytanus, sp. nov. S. Yarra. [7889.] x 2. 

24. A^. coarctaius, Phillips, sp» A short variety. S. Yarra. [7890.] 

X 2. 

25. A^. coarctatus, Phill., sp. Typical form, from W. of Mt. Disappoint- 

ment. [7891.] X 2. 

26. N. subquadraius, sp. nov. W. of Mt. Disappointment. [977.] xz 

27. N. subquadratus, sp. nov. [Type.] xz. 27A, Anterior of valve 

more highly magnified to show surface ornament. N. of Yan Yean. 
[7892.1 X4. 

28. N. jtitsoni sp. nov. [Type.] Wandong. [7893.] x 2 

29. Nucula melbournensis, sp. nov. Internal mould. S. Yarra. [7896.] 

X2. 
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30. Nucula melbournensisj sp. nov. A sub-orbicular variety. Domain Rd. 

sewer, S. Yarra. [985.] x 2. 

31. A^. melbournensiSy sp. nov. [Type.] 31 a, umbonal aspect of left valve. 

S. Yarra. [7895.] x 2. 

32. A^. ? melbournenshj sp. nov. 32A, antero- dorsal view. Merri Creek, 

Kalkallo. [7879.] x 2. 

33. N. ? melbournensis, sp. nov. Attached valves. 33A antero-dorsal pro- 

file of valves. S. Yarra. [7898.] x 2. 

34. A^. umbonatay sp. nov. [Type.] Kilmore. [7899.] x 2 

35. A^. umbonata, sp. nov. Inner surface of valve showing cardinal line 

and ligament pit. Yan Yean. [7900.] x 2. 

36. A^. arcajormis^ sp. nov. [Type.] Domain Rd. sewer, S. Yarra. [7901.] 

X2. 

37. A^. taylori, sp. nov. [Type.] S. Yarra. [7907.] x 2. 

^%, N, tayloriy sp. nov. Wax impression of an internal mould. Broad- 
hurst's Creek, E. of Kilmore. [7908.] x 2. 

III. 

39. Nucula opimay J. Hall, sp., var. australis, var. nov. Yan Yean. [7910.] 

X 2. 

40. A^. opimay J. Hall, sp., var. australiSy var. nov. [Type.] Yan Yean. 

[7909.] X 2. 

41. A^. opima, J. Hall, sp. var. australisy var. nov. S. Yarra. [7911.] 

X 2. 

42. A^. opimay J. Hall, sp., var. australis. Internal cast. Eraser's Creek, 

Springfield. [965.] x 2. 

43. A^. opimay J. Hall sp., var. australis, var. nov. Abnormal form. 

South Yarra. [7912.] x 2. 

44. A^. cf. liratay Conrad sp. Yan Yean. [7914.] x 3. 

45. A^. lamellata, J. Hall. A short variety. Broadhurst's Creek, E. of 

Kilmore. [2252.] x 2. 

46. A^. lamellata, J. Hall. Schist Hill, Merri Creek. [2243.] xi. 

47. Palaoneilo victoricSy sp. nov. Left valve. [Type.] S. Yarra. [7915.] 

X 2. 

48. P, victoria, sp. nov. Elongate form ; the two valves with the cardinal 

lines in position. S. Yarra. [7916.] x 2. 

49. P. victoria, sp. nov. Right valve of an elongate and finely costate 

form. Domain Road sewer, S. Yarra. [7917.] X2. 

50. P, raricosta, sp. nov. [Type.] Left valve. Junction of Woori 

Yallock and Yarra. [7918.] x 2. 
.51. P, spectabilis, sp. nov. Right valve. [Type.] S. Yarra. [7919. j 
X 2. 

52. P, spectabilis, sp. nov. Interior of left valve and cardinal area of right 

valve. Jolimont, E. Melbourne. [7920.] x 2. 

53. P, producta, sp. nov. [Type.] 53A, dorsal aspect of right valve. 

S. Yarra. [7921.] x 2. 

54. P, ? constricta, Conrsd sp. Cast of right valve. S. Yarra. [7923.] 

X 2. 

55. P, cf . brevis, J. Hall. Merri Creek, Kalkallo. [968.] x 3 

56. P, cf. tenuistfiata, J. Hall. Merri Creek, Kalkallo. [967.] x 2^ 
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IV. 



57. Parallelodon aqualis, sp. nov. [Type.] S. Yarra. [7924.] X3. 

58. ? Parallelodon kilmoriensis, sp. nov. [Type.] Kilmore. [7925.] 

X2. 

59. ? P, cf. kilmoriensis, sp. nov. Swanston St. sewer. [7926.] X2. 

60. Pterinea lineata, Goldfuss. Left valve. Croydon, near Lilydale. 

[7927.] Nat. size. 

61. P. Unuistriata, McCoy. S. Yarra. [7928.] xj 

62. Lunulicardium antistriatum, sp. nov. [Type.] McMahon's Creek. 

[2257.] Nat. size. 

63. L. antistriatum, sp. nov. Reefton, Warburton. [2255.] Nat. size. 
63A. L. antistriatum, sp. nov. Vental margin of shell. Reefton, War- 
burton. [2255.] Nat. size. 

64. 65. ? Lunulicardium antistriatum^ sp. nov. Probably young examples. 

Mouth of Starvation Creek, Upper Yarra. [2260-61.] xi. 

66. Ambonychia acuticostata, McOoy. Cave Hill, Lilydale. [2268.] 

X2. 

67. Mytilarca acutirostris, sp. nov. [Type.] Junction of Woori Yallock 

and Yarra. [7930.] x 2. 

6%. Actinofteria texturaia, Phillips, sp. ( x 2) : 68a, ponion of shell- 
surface more highly magnified ( x 4). Near Lilydale. [2264.] 

69. A. boydi, Conrad, sp. Near Lilydale. [7933.] x 2. 



70. Actinofteria boydi, Conrad, sp. Another specimen to show variation 

in surface ornament. Croydon, near Lilydale. [7935.] Nat. size. 

71. A. asferula, McCoy, sp., var. croydonensis, var. nov. Croydon, near 

Lilydale. [7936.] Nat. size. 

72. A. cf. so7verbii, McCoy, sp. From a w^x impression. Reefton, near 

Warburton, Upper Yarra. [7937.] Nat. size. 

73. A. heathcotiensis, sp. nov. [Type.] Heathcote. [7838.] Nat. size. 

74. Leiofteria cf. oweni, J. Hall. Left valve. 74A, profile. Croydon, 

near Lilydale. [7939.] Nat. size. 

75. Aviculopecten spryi, sp. nov. [Type.] S. Yarra. [7940.] X3. 

76. Modiolopsis melbournensis, sp. nov. [Type.] Left valve. 76A, antero- 

dorsal profile of valve. S. Yarra. [7941.] x 2. 

77. Af. comflanata, Sowerby, sp. S. Yarra. [7942.] X2. 



VI. 

78. Modiolopsis nasuta, Conrad, sp. var. australis, var. nov. [Type.] 

S. Yarra. [7943-] x 2. 

79. Glossites victoria, sp. nov. [Type.] Right valve. Croydon, near 

Lilydale. [7944.] x 2. 

80. Goniophora australis, sp. nov. [Type.] N. of Lilydale. [989.] xf . 

81. G. cf. glaucus, J. Hall, sp. S. Yarra. [794S-] . . X2. 
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82. Cyfricardinia contexta, Barrande. Right valve. Croydon, near 

Lilydale. [7 946 . ] x 2 . 

83. C contexta, Barrande. Surface of right valve on the umbonal slope. 

Croydon, near Lilydale. [7946.] X4. 

84. C. coniexta, Barrande. Left valve. Yering, Upper Yarra. [2242.] 

X2. 

85. Paracyclas sUuricuSf sp. nov. [Type.] 85A, umbonal aspect of left 

valve. Ranges E. of Heathcote. [7947.] x 2. 

86. P, siluricus, var. heathcotiensis, var. nov. [Type.] 86a, umbonal 

aspect, left valve. Heathcote. [988.] x 2. 

87. Actinodesma cf. ampliata, Phillips, sp. N. of Lilydale. [2267.] 

Nat. size. 

88. Pralucina ancilla, Barrande. From a wax impression of a mould of a 

right valve in hardened mudstone. 88a, umbonal aspect. Main- 
dample, Gippsland. [7882.] Nat. size. 



By Anthority : J. Kkmp, Govemmeot i'rinter, Melbourae. 
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PREFACE. 

Although the manuscript of this Guide to the Fossil 
Galleries was prepared some years ago, various circum- 
stances prevented its publication at an earlier date. i 

I 

Its preparation has been carried out by Mr. Frederick 

Chapman, who has oiTupied the position of Palaeontologist 

to the National Museum since 1902, and whose excellent 

work in advancing the knowledge of the Australian Fossil , 

Fauna is so well known. 

With few exceptions, all the figures have been especially 
])repared for this work by Mr. Chapman from photographs 
taken from the actual specimens shown in the cases. 

This Guide is so arranged that the Australian fossils 
shown in the Eastern Gallery nearest the Kussell-street 
entrance may be examined first. The exhibits in the Floor 
Cases and then those in the AVall (Jases are described and 
noted, and lastly the Table Cases. The Table Cases are 
numbered 1 to 45, and contain a representative collection of 
the Australian Fossil Fauna and Flora, although by no 
means complete, on ac(!Ount of the limited space. To 
display an adequate Australian Fossil collection would 
occupy at least four times the space now allotted to it, and 
this could be drawn from material already stored in the 
Museum. 

The arrangement of the Table (^ases is in numerical 
order, and from Sub-recent to Cambrian. This series 
contains many described and figured types, the former 
being indicated by a red disc (holotypes) and the latter by a ■ 

green one (plesiotypes, paratypes, and lectotypes). 

18756.— 2 1 
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IV 

In a (xuide of limited extent it has only been possilile to 
mention the more striking exhibits, and it does not convey 
any idea of the rich and varied collections which have been 
brought together and are available to students of research. 

The building up of the extensive collections of both Aus- 
tralian and Foreign Fossils now in the Museum was largely 
due to the wide knowledge and foresight of the late Professor 
Sir Frederick McCoy, who held the position of Director of the 
Museum almost from its foundation until his death in July, 
1 899. The bulk of the foreign collection was acquired by him, 
some of the more important material being obtained from 
Krantz, of Bonn (mainly invertebrates) ; Thos. Beau, of 
Scarl)orough (Jurassic plants of Yorkshire, England — a 
collection only second to that of Cambridge) ; the Ammonite 
collection of 2,000 specimens from Dr. Thos. Wright ; 
the English Oolite fossils of Dr. John Lycett (over 3,000 
specimens) and several notable collections, including Paris 
Basin and Old Red Sandstone Fossils, from Robert Damon, 
of Weymouth. 

The Australian Collection has been largely built up 
from specimens obtained by the Geological Survey, public 
donations, purchases, exchanges, and special collecting by 
the Palaeontologist. 

The more important of the separate collections are those 
of Geo. Sweet, Cresswell, Hall, Spry, Mulder and Robertson. 



JAS. A. KERSHAW, 

Curator. 



January, 1929. 



Digitized by 



Googh 




Digitized b] 



Qo^gh 



Digitized by 



GooglQ 







CRtTA.CE.OOS 



JuRKSSie 



TR » /<e 



pERT^lM^i 



FtROOS 



Q€.N/or*i^,rH 



S\uv>f<\KK 



oaiiovic»/\n 



C '^r^e>R^^M 



p^e-c\»^ftR»Krt 



ENERALIZED TABLE OF 

Geological Epochs, 
SHOWING Relative 
Thickness. 



PuE.i'iTocEne. 



puiocE.p*e. 



f^^oC&Ke 



OuiqocEKe. 



■nSRlKK 



0uaKss»c 



Ou'i> -DUtlES.wiTN TSiPROTO-Dor*. 
UPPCR K\lOCE.r4£. • \H BORiMCS'&floWrt 

Jmhjwkinn.-t'or^o^vv. e>ATEsn)«i;> 

WAURKp£>r*laS.MOJKNBool- VAi-utV. 

AUTOCAD ftOittS. 

COAw'!bCA8.if4C) S^Nli5T0^4i-S 
AKO SHAk.CS (^WAtUOONSe^viesJ. 



TfUKS 









l^evoHiAN 



SluORlKN 



OfCDoViCil^H 






CNr^«m.iAH 






qu\ciKuT\uu ^n^> qp^nqAt^- 
oprems s^^lD«Tof<(C. , Bacchus 

y\ARS H , 

qf^^^^Pt^N «^^4&^ToNEvM>rHp^v>eNCl^a$ 

WITH Gi^flAC ^rlTHl'DeiS . 

UPPEK.- /^RCHAlopTeHiS BfeDS 

I s^^'*'^ CR«.eL»<. 
r^tODWfc. > r^AAOUE A*«^ SnAUE..BUCHV4 
AMV ^\ITT^ r\ktTAAiyh-A.. 

i.owef^.- SiHow-Y K.ssA. cnAcerdoN . 

or mATUOCK A«<* ktUY^AtK. . 

rVcwi^ooRttiAiH SERIES - South 

VARR^.KoyA«- f"A«%K,YAN YCAH . 
qSVKPTOU\Tt SHAUCS A»^ SUATCS , 

C^^r uCi^AiNE - 
BEts-DiCiO 



HtATHCOTi At4 Ar^O 

4?cuiSt6 fcKO qr4ei$se« or 
N.e. A*** wcr»TfeRN'OisrRicrs. 



Geological Table of the Sedimentary- 
Rocks OF Victoria. 



Digitized b^ 



X^cjogle 



Digitized by 



Google 




PLATES. 



View of Gallery of Foreign Fossils 

Tables of Geological Strata. Foreign and Victorian. 



FroTUispiece 



no. 
1 



10 



11 



12 



13 



14 

15 

16 
17 



18 



19 



20 



LIST OF ILLUSTRATIONS IN TEXT. 

p 

Thylacoleo carnifex Owen. Lower right and upper left jaws. 

Pleistocene. Buchan Caves, Gippsland 
Diprotodon avMralis Owen. Restoration. After C. H. Angas 

and F. Chapman 
Skeleton of Diprotodon australis Owen. Reproduced from casts of 

skeletons found at Lake Callabonna, South Australia, by Dr. E. 

C. StirUng 
Wfpiyardia bassiuna Spencer. Upper Cainozoic (Turritella bed), 

Table Cape, Tasmania . . 
Cranial rostrum of a Beaked Whale. Mesoplodon compressua 

Huxley. Kalimnan (Lower Pliocene). Grange Burn, near 

Hamilton, Victoria 
Dinomis vfiaximvs Owen. The Great Moa. Pleistocene, New 

Zealand 
Restored skeleton, by Dr. C. W. Andrews, of the Madagascan 

Moa {Aepyomis hildebrandti). Late Pleistocene. Central 

Madagascar 
Head and part of paddle of the Australian Fish-lizard. Ichthyo- 
saurus australis McCoy. Lower Cretaceous. Flinders River, 

Queensland 
Ideal Seascape in the Liassic period, with Saurians. From a 

water-colour by F. Chapman. After E. Fraas 
Block of Tertiary Foraminiferal (Lepidocyclina) Limestone, from 

the Filter Quarries, Batesford, near Geelong, containing teeth 

of Isurus and of Carcharodon 
Ganiograptus speciosus T. S Hall. A graptolite from the Lower 

Ordo\'ician. Black Forest, south-west of Woodend, Victoria . . 
Leaf of Olosaopieris broumiaim, Brongniart. Permo-carboniferous. 

Newcastle, New South Wales 
Ideal Tasmanian Landscape in the Pleistocene period. Showing 

extinct Marsupials — Palorchestes^ Nototherium, and Phascolonus. 

After Victor Henry 
Scaldicetus macgeei Chapm., L. Pliocene. Beaumaris, Port Phillip 
Nothofagus risdoniana Ettingshausen, in Tertiary travertine. 

Lindisfarne, Hobart, Tasmania 
Palliocypraea gastroplux (McCoy). Balcombian (Oligocene). 

Muddy Creek, near Hamilton 
A fossil NautiluSf N. altifrons, showing interior of chamber filled 
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GUIDE TO THE FOSSILS IN THE I 

NATIONAL MUSEUM. 



INTRODUCTION. 

Fossils, which we find embedded in the solid rock, or 
which we dig out of the ground, are the remains of once 
living animals and plants. 

Our marble halls, with all their quarried stones — 
What are they but the bleached and whitened bones 
Of countless generations piled on high. 

The Limestone, the Mudstone, or the Sandrock which 
we often find enclosing fossils, may represent the deposit of 
an old sea-bed, a lake bottom, or the accumulation of a river 
or swamp. Over these ancient surfaces there once lived and 
crawled the extinct animals whose remains are now preserved 
as petrifactions. In the case of the plant remains, these may 
have been rooted in the mud of a swamp, if found in the 
position of growth, or they may have been washed down 
by rivers and streams, as, for example, in the case of the 
brown coal formation. 

It was supposed by some of the ancient writers that these 
fossil remains were actually generated within the mud or 
slime and that they Uved in the position where they are now 
found. Other authorities of the time thought them to be 
freaks of nature — liistcs naturae. 

Aristotle, the Greek philosopher, imagined fossils to have 
been produced by a plastic force in the rock, and this opinion 
was long accepted. 

It was not until the beginning of the 18th century that the 
true nature of fossils was understood. It was also realized 
that these ancient animals could not all have lived at the 
same time, so that their presence was not easily explained 
by a Universal Flood. 

Greological investigations, such as those made by Leonardo 
da Vinci, the great civil engineer and artist of the early part 
of the 16th century, proved that the land and sea had ex- 
changed relative positions, and that what was once a sea-bed 
has become dry land. 
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The true Succession and the Relative Ages of the Rocks 
with the Fossils were discovered by William Smith (1769- 
1839). He was an EngUsh civil engineer, and he showed by 
his observations made on a journey through England and 
Wales that the rocks were superposed on one another 
according to their age, the oldest being found at the base of 
the series. Thus he was able to draw up a table of strata 
which showed this relationship of the beds. 

A Table of European Strata on these lines, only more 
complete, is hung on the South Wall, near the staircase. 

A smaller table, showing the Victorian Strata, is hung 
in the Australian Gallery near the entrance to the Australian 
zoological collection. 




Fig. 1. Thyla^oleo earn if ex Owen. 

Lower right and upi>er left jaws. Pleistocene. Buchan Caves, GippslandL 

(Original 7^ inches long.) 

In earlier historic times, whilst the beds of fossiliferous 
rocks and their distribution were being studied, the fossil 
contents received attention at the hands of the naturahsts 
Blumenbach, Cuvier, Lamarck, and Brongniart. They 
compared these fossils with hving forms, and found that they 
belonged to kinds no longer living. 
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The science of Ancient Life, called Palaeontology (by 
H. D. de Blainville and Fischer de Waldheim), discusses 
these " fossils " or " things dug up " in relation to existing 
forms of life ; it is also concerned with their distribution 
through the various strata of the earth's crust. 



AN INTRODUCTION TO THE STUDY OF FOSSILS. 

Visitors who are not famiUar with the elements of this 
interesting study will do well to consult a series of eight Table- 
cases at the west end of the South Gallery. These cases 
contain a series of carefully selected specimens, both Austrahan 
and foreign, and there are also drawings, photographs, and 
descriptions, which altogether serve as a " Primer of Palae- 
ontology." The head-Unes of the groups of specimens are 
as follows : — 

Examples of Fossils. 

Ideas of the Ancients regarding Fossils. 

How Animals and Plants have been Buried in the 
Stratified Rocks. 

fossiliferous rocks. 

Examples of the Hard Parts of Animals which are 
Usually Preserved as Fossils. 

Examples of Plant Remains which are Usually 
Preserved as Fossils. 

Evidence afforded by Fossils of Accompanying 
Conditions of Environment and Sedimentation. 

Methods of Fossilization and the Various Con- 
ditions OF Petrifaction. 

Replacement of Organic Structures — Pseudomorphs. 

The Distortion of Fossils. 

Imitative Forms, or Pseudo-fossils. 

On THE Value and Significance of Fossils. 

Type Fossils (108 species). 

Variation in Fossil " Species." 



RECENT ADDITIONS CASE. 

Here are exhibited newly-described or recently-donated 
specimens, accompanied by simple diagrams and descriptive 
labels. These are changed from time to time. 



i 

I 



Digitized by V^CjOQIC 



AUSTRALASIAN FOSSILS. 

These are Exhibited in the East Gallery. 

The Wall-case of this Gallery contains a remarkably fine 
selection of the larger Australasian fossils ; comprising 
specimens, shells, bones, and groups of fossils in their matrix. 

In AustraUa and New Zealand many kinds of fossilized 
remains are found to be similar to those occurring in other 
parts of the world ; some, however, are peculiar to this region 
and are consequently of especial interest. 

Such are the extinct Marsupials, as Diprotodon (="two 
front teeth," in reference to the upper incisors). This was a 
gigantic animal of the Pleistocene period, as large as a Rhino- 
ceros and rather taller. The Diprotodon lived amongst the 




Fig. 2. Diprotodon australis Owen. 
Restoration of tho giant marsupial. 

After C. H. Angas and F. Chapman. 

herbage and low forests, especially of the southern and eastern 
parts of Australia, which were well watered at that time, 
but became extinct in recent times owing in all probability 
to the diversion of rivers, now more or less dried up, which 
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then supplied moisture to these localities. A fine replica 
of the skeleton of the Diprotodon stands in a Floor-case in 
the centre of the Australasian Gallery, and other remains 
and casts from Queensland, Greelong, Colac, Mount Macedon, 
and Footscray are to be seen in the Wall-case of this 
Gallery. 
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Fig. 3. Skeleton of Diprotodon ausiralis Owen. 

Reproduced from Casts of Skeletons found at Lake Callabonna, South 
Australia, by Dr. E. C. Stirling. 

The NoTOTHERiUM (=*'southern beast ") was somewhat like 
the Diprotodon, but smaller and with a shorter and broader 
skull. Some authorities suppose this extinct animal to have 
carried a fleshy horn or proboscis. Its remains are found 
in Queensland, Tasmania, Victoria, and Western Australia. 
It is here represented by a cast of the cranium (see Wall-case), 
and by jaws and teeth (Table-case 4). 

Wynyardia is another pecuhar and extinct marsupial, 
having characters apparently connecting the Kangaroos 
with the Native Cats. Casts of the head, limb-bones, and 
vertebrae are seen in the Wall-case. It was living in Tasmania 
in about Upper Miocene times. 
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Fig. 4. Wynyardia hassiana Spencer. 
Upper Cainozoic (TurrUetta bed). Table Cape, Tasmania. 

Amongst the Cetaceans (Whales, Porpoises, and Dolphins) 
the Beaked Whales, Mesoplodon, are important. A very 
fine cranial rostrum from the Lower Pliocene of Grange Burn, 
Hamilton, is exhibited in the Wall-case. This form is identical 
with the species described by Owen and Huxley from the 





Fig. 5. Cranial Rostrum of a Beaked Whale — Mesoplodon compresaus (Huxle.v 
Kalimnan (Lower Pliocene). Grange Bum, near Hamilton, Victoria. 
A = side view. 
B = lower surface. 
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Red Crag of Suffolk, England. Huge bones, which represent 

ribs, vertebrae and parts of the limb-bones of great whales, 

are found from time to time in the Grange Burn and Beaumaris 

sandy marls. One of these ribs, found at Beaumaris, measures 

64 inches in length. Other remains of whales (teeth and 

tympanic or ear-bones) are found in Table-cases 7 and 18. 

Amongst the teeth are those of Scaldicetus, formerly known 

only from the Antwerp Crag of Belgium, but here represented 

by species from Muddy Creek (Oligocene) and Beaumaris 

(Lower Pliocene) — Table-cases 18 and 7. Another Sperm 

Whale is Metasqualodon, a widely distributed Australian 

species in the Tertiary marls and limestones of Miocene age 

(Table-case 18). For foreign examples of toothed Whales see 

the casts in the Foreign Fossil Gallery (Wall -case. Vertebrates). 

of Zeuglodon from Malta and Prozeuglodon from Egypt. 




Fig. 6. Dinornh maximus Owen. 

The Great Moa. 

Height along spine, 10ft. 8 in. 

Pleistocene. New Zealand. 



Digitized 



tizedby^bogle 



The fine skeletons of Dinornis maximus, the Great Moa, 
with a height of 10 feet 8 inches, and Eurapteryx gravis, 
the Heavy-footed Moa, adapted for running over rough ground, 
are shown in separate cases. Especially notable is the fine, 
re-constructed skeleton of a Madagascar Moa, Aepyornis 
hildebrandti, showing the short and broad breastbone and 




Fio. 7. Restored Skeleton, by Dr. C. W. Andrews, of the 
Madagascar Moa {Aepyornis hildef^randti). 

Late Pleistocene. Central Madagascar. 

remains of a very small wing. In the same case is the great 
egg of a larger species of Aepyornis, the capacity of which 
is equal to 148 hen's eggs. Like the New Zealand Apteryx, 
this bird laid an enormous egg, compared with its size. 
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Giant Marine Reptiles were once abundant in the Cretaceous 
seas around Australia and New Zealand continents. 
Ichthyosaurus australis is a typical Fish-lizard, having 
the limbs modified into enormous paddles by the multiplication 
of the digital bones. A fine head, paddle, and vertebrae, 
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Fig. 8. Head and Part of Paddle of the Australian Fish-lizard — 
Ichthyosaurus australis McCoy. 

Lower Cretaceous. Flinders River, Queensland. 

as well as the orbit, of a Flinders River species, are exhibited 
in the Wall-case of the East Gallery. The orbital region of 
the cranium shows the sclerotic plates lying over the eye-lens 
of this Fish-lizard which enabled the reptile to change its 
focus of vision when pursuing its prey. Vertebral bones of 
the long-necked Saurians (Sauropterygia) are seen in the 
Wall-case, from Central AustraUa. They are probably related 
to Elasmosaurus of the Upper Cretaceous of Kansas, U.S.A. 




Fig. 9. Ideal Seascape in the Liassic Period, with Saurians. 

After E. Fraas. 
13753.--4 
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Reference may here be made to a cast of the Sauropterygian, 
Thaumatosaurus, affixed to the wall of the South Gallery. 
A cretaceous marine Turtle, Notochelone costcUa, from 
Fhnders River, Queensland, is represented by two well- 
preserved examples. 

Amongst Fishes, the type specimen of Belonostomus 
sweetly which was an elongate, predatory Ganoid (or armoured 
enamelled scale fish) is shown in the wall-case, along with the 
Jurassic fish Psilichthys selwyni, from the Western District 
of Victoria. The block of limestone of Miocene age, from 
Batesford, should be noted, for it contains twenty-nine teeth 
of an extinct shark, Isurus retroflexuSy besides one other 
genus, Carcharodon, related to the living Great White Shark. 




Fig. 10. Block ob' Foraminiferal Limestone from the Filter 
Quarries, Batesford, near Geelong, with 29 teeth of l$%irua 
and 1 of Carcharodon, embedded. 

Amongst shells of Mollusca, or Shell-fish, some specimens 
of fossil Nautilus and their related kinds are exhibited in 
the wall-case ; these include the largest known specimen 
of Aturia, a flattened nautiloid form with curiously 
convoluted septal walls, from Muddy Creek, Hamilton. A 
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fine natural mud-cast of Nautilus geelongensis from the 
Miocene of the Orbost district should here be noted. The 
giant Ammonite-like forms are represented by Crioceras 
and Ancyloceras from the Cretaceous of Queensland. 
Amongst the Gasteropods or Univalves, the Giant Cowrie 
(Cypraea gigas) from Muddy Creek and the enormous Volutes 
(Pterospira validicostata) are conspicuous. Of the Bivalves, 
the Oyster (Ostrea) is common in the fossil condition, forming 
oyster beds in the limestone deposits of Dartmoor, Bairnsdale, 
and Cape Otway, examples of which shells are shown here : 
some of these are indicated by their great thickness of shell- 
plates or lamellae to have been quite 100 years of age when 
covered by sediment. 

The Hydroids (allies of the living " Sea-firs ") are 
represented by some fine Graptolites (from graphs, I write ; 
Itthos, a stone), on slabs of slate from Lancefield, Bendigo, 




Fig. 11. Goniogra plus spec iosusT. S.lieill. 
A Graptolite from the Lower Ordovician. 
Black Forest, south-west of Woodend, Victoria. 
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and Woodend. These hydroids have been long extinct as 
they are confined to the older series of rocks or Palaeozoic 
slates ; they are of the greatest use in determining the zones 
or particular beds over large areas in the search for gold. 
An especially striking form of Graptolite shown here is a 
species of Goniograptus (G. speciosus) from the last-named 
locaUty. 

Corals are here shown from Silurian and Permocarboniferous 
strata, one of the more noteworthy specimens being a fine 
polished slab of coral limestone from the Thomson River, 
Gippsland, containing the " Sunstone Coral " (Heliolites) 
and the " Honey-comb Coral " (Favosites). 

Amongst Tertiary fossil leaves, some of the genus Eucalyptus 
are seen on a rock slab in the Wall-case ; they are interesting 
from the fact that they were embedded in volcanic dust 
showered down from the craters round Warrnambool. Triassic 
and Palaeozoic Ferns and fern-Uke plants are represented 
by Thinnfeldia from Mount Victoria, and Glossopteris 




Fio. 12. Leaf of Glossopteris Browniana Brongniart. 
Permo-carboniferoiis of Newcastle, New South Wales (half nat. size). 

from Newcastle, in New South Wales. A fossil tree-trunk* 
Araucarites, from the Stockton ColUery, New South Wales, 
is shown here ; it is pro>)ably related to hving Australian 
conifers, as Araucaria. One of these tree-trunks, turned 
into flint but with the structure of wood still within it, is 
shown about the middle of the Gallery. 
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AUSTRALASIAN FOSSILS. 



TABLE CASES. 

These are arranged in order of Geological Ages, from 1 to 
45, beginning at the Sub-Recent or Holocene fossils and 
ending with the oldest, the Cambrian. 

The following specimens are of especial interest : — 

A fine series of shells of Uving species from raised beaches C 
and sunken estuaries. 

Marsupial and other remains from Sub-recent and c 
Pleistocene cave-floors, creek-beds, and sand-blows. 
Note the remains of the King Island extinct Emu 
(Dromaeus minor), the remains of Thylacoleo 
or Marsupial Lion, the Giant Kangaroos (Macropus 
titan and Procoptodon goliah ; also Nototherium). 











(land 2. 



3 and 4. 



Fio. 13. Ideal Tasmanian Landscape in the Pleistocene Period. 
Showing extinct marsupials — Palorchestes, Nototherium, and Phascolonus. 

After Victor Henry. 

These cases contain Lower Pliocene fossils, including Caiei 5 to 7. 
a fine series of fruits, wood, and leaves from the 
buried river silts of the Deep Leads. Also a fine 
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collection of Sharks' and Whales' teeth (IsuRUS, 
Carcharodon, Scaldicetus. and Physetodon). 




Fio. 14. Tooth of a Fossil Sperm Whale — Scaldicetus macgeei Chapn 
L. Pliocene. Beaumaris, Port Phillip. 

8 to 18. These contain Oligocene and Miocene fossils ; amongst 
which may be noted fossil Leaves Foraminifera 




Fig. 16. Leaves of Notfmfagus risdoniana (Ettingshausen), in Tertiai 
travertine. 

Lindisfame» Hobart, Tasmania. 
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and Sponges (case 8). Here may be seen the 

remarkable leaf impressions in travertine limestone 

from Hobart. 
Here is shown a beautiful and unique series of Australian €■•• 9. 

Tertiary Corals. Diagrams of the structure of the 

calyx accompany the chief types. 
A typical set of Sea-urchins or Echinoids, including C« 

the gigantic Linthia, from the Murray Basin. 
Sea-mats or Polyzoa (Retepora), and Lamp-shells C« 

or Brachiopods (Magellania) ; one cast in clear 

gypsum shows the brachial loop. 
Bivalved MoUusca, such as Trigonia, Chlamys, and Cssm 11 to 13. 

Spondylus. Trigonia, once living in the English 

area, is now only found round Australia. 
Scaphopods (Elephant-tooth shells), Chitons or Mail-C«iel3. 

shells, and Gasteropods or Snails. 
These contain ancient Mutton-fish shells (Haliotis), CasailStolS. 

Turret-shells (Turritella), Cowries (Cypraea), 

Volutes (Voluta), Cones (Conus), and Nautilus. 




Fio. 16. A Flanged Cowrie — Palliocypraea gasiroplax (McCoy). 
From the Balcombian of Muddy Creek, near HamiltOD. 
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Case 17. Here is a cast of a Nautilus shell in pure gypsum or 

selenite (Ca SO1+2H2O) ; through the transparent 
mineral infilling can be seen the median siphuncle 
preserved in natural position. 
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Fig. 17. Fragment of a Fossil Nautilus, — N. altifrons, showing interior 
of chamber fiUcd with transparent gypsum, and with the Siphuncle in 
position. 

Miocene. Murray Cliffs, South Australia. 



Case 18. 



Here are shown extinct forms of Cuttle-bones. Spir- 
ULi ROSTRA is a verv rare Miocene genus which 
is known to occur in only two other locaUties in the 
world. NoTOSEPTA is a fore-runner of the common 
Sefia and has a very strong and thick point or guard. 
In this case is also shown a fine series of Sharks' 
teeth, mostly of Miocene age, as well as a remarkably 
preserved fossil imprint of a Bird's feather in ironstone. 
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Teeth of the extinct Sperm-whales, Parasqualodon 
and Metasqualodon are also exhibited here, and 
also the tympanies ( " ear-bones ") of Whale-bone 
Whales (Fam. Balaenidat) 




Fio. 18. Model and Shell of the Extinct Cuttle-fish- 
Spimlirostra curia Tate. Of Miocene age. 

Bird Rock CliflFs, Torquay. 



Here is an interesting series of Cretaceous Mollnsca, Case 19. 
including Inoceramus, whose prisra-hke shell- 
fragments form thick beds of limestone in the marl 
series of Queensland. The impressions of a fern, 
MiCROPHYLLOPTERis, in saudstouc is worth 
noting ; also fossil Sponges (probably of the 
Lithistid type, Siphonia, which although origin- 
ally siliceous or flinty, have been changed into 
iron pyrites (marcasite, a rhombic form of FeSg)), 
but still showing the exact fig-Uke shape of the 
ancient sponge. 
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Cafe 20. 



This case contains some striking forms of Ammonites 
(BoLiTECERAS) and a Nautilus. The internal bones 
of Cuttle-fishes (Belemnites) are also exhibited, 
which are very like those found in similar beds in 
Europe. A remarkable replacement in precious 
opal of the tooth of a Cretaceous Mudfish, Meta- 
CERATODUS, is Seen here, and also the scaly armour 
of the Ganoid fish, Belonostomus. The phalangeal 
or toe-bone of an extinct marine reptile, Cimolio- 
SAURUS, makes a conspicuous object, as it, also, 
has been changed into precious opal. 
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Fig. 19. An Ammonite — Boliteceras cUiirUreei {Etheridge). 
Lower Cretaceous. Flinders River, Queensland. 



Cai«t 21 and 
22. 



These contain a unique series of Jurassic plants from 
Victoria, Queensland, and other parts of Australia. 
They comprise ferns, leaves of the Maiden- 
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hair Tree (Ginkgo), and Conifers, and represent 
the flora of the age of the Victorian bituminous 
coal. 




Fio. 20. Ginkgo digitaia {Brongn). 
Triassic (Ipswich Scries). Brisbane. 



A good series of Jurassic shells of the tiny Foraminifera Case 22. 
are shown, some as small as one-sixtieth of an inch 
in length ; these were all picked out from the 
matrix of one fossil shell (Trigonia) from Gerald- 
ton, Western Australia. 

This case contains Jurassic MoUusca, Ostracoda (bivalved Case 23. 
crustaceans) and a fine example of the small armoured 
fish, Leptolepis. Other unique fossils seen here 






DiglT^^ai)yG"OOgle 



20 



are the claw of a carnivorous Deinosaur, and the 
scale and mandibular tooth of a Mudfish (Metacera- 
TODUS) from Cape Paterson, Gippsland. 




Fig. 21. Claw Bone (Phalangeal) of a Carnivorous 

Deinosaur Allied to Me^alosaurua, 

Jurassic. Cape Paterson, Victoria. 
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Fin. 22. A Scale of the Kxtinct Mudfish — 

MeUtceraiodv^ ? anut (A. S. Woodw.). 

Jurajjsic. Kirrak, South Gippsland. 
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Here is a series of plants and fishes from the Trias Cafes24and 
of New South Wales and Victoria. There are 25. 
exhibited some remarkably well preserved fishes 
from the railway ballast quarry at Gosford, as 
Cleithrolepis and the deep-bellied grovelling form 
Pristisomus. 




Fig. 23. PriMisomus crassvs A. S. Woodward. 
A Ganoid Fish from thf Trias of Gosford, New South Wales. 



These contain Permocarboniferous ferns, Foraminifera, 
Corals, and Molluscs. Amongst the noteworthy forms 
are Glossopteris, a fern-Uke seed-bearing plant of the 
the Newcastle coal-beds ; Tasmanite shale, composed 
of spores (Tasmanites functatus) ; Araucarioxylon, 
probably the oldest Araucarian tree ; the widely- 
distributed Sea-mats, as Fenestella ; and the 
great Aviculopecten, Eurydesma, and Keeneia, 
of the phylum Mollusca. 

Here is shown the type specimen of Lepidodendron 
australe, supplemented with dra\\dngs of a restoration 
and specimens of leaves and bark. Here also is the 



Cases 26 to 27 



Case 28. 
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Carboniferous Sponge, Receptaculites, and 
a selection of the fishes from Mansfield, 
such as Gyracanthides (an early form of 
Shark), Ctenodus (a lung-fish), and Strepsodus 
(a predatory fish with comparatively large tearing 
teeth). 




FiQ. 24. Gyracanthides. 
Outline restored by A. Smith Woodward. 



Cams 29 and 
30. 



Cm 31. 



These comprise a series of Devonian fossils, includ- 
ing ferns, corals, mollusca, and the ancient air- 
breathing fish, Phlyctaenaspis {''Asterolepis^^ of 
McCoy). 

Silurian Corals are well represented, chiefly from Lilydale 
and Yass. Here we see the mound-shaped 
Favosites, large forms of Cyathophyllum, and 
the interesting anchoring Coral, Rhizophyllum, 
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which threw off root-like processes from the 
outer skeleton, enabling it to stand upright in the 
coral mud. 




Cafes 29 1 
30. 

Case 31. 



Fio. 25. Median Dorsal Plates op a 
** Berrybone " Fish — Phlyctaenaspis australis 
(McCoy), var. confertituberctUata Chapm. 
Devonian. Buchan, Gippsland. 

Here may be seen the unique impression of a jelly-fish Case 32. 
(DiscoPHYLLUM mirobile) which was lately dis- 
covered in a Brunswick brick-pit. It is so well 
preserved that it shows the concentrically ribbed 
ornament, the manubrium, the genital pouches 
and even the hair-Uke tentacles. 

In this case are also some Silurian Graptolites 
(MoNOGRAPTUs, Oyrtograptus, and Retiolites); 
a remarkable series of Brittle-stars (Protaster, 
Gregoriura, Sturtzura) ; Starfishes (Urasterella, 
Palaeaster) ; and Crinoids (Hapalocrinus and 
Helicocrinus). The last-named is a remarkably 
fine example of a stalked starfish with a plumy 
crown, and a slender stem with coiled termination 
for attachment to seaweed or other marine objects. 
The stem-joints of Crinoids have in the past built 
up great masses of limestone at Toongabbie and 
the Thomsoa River in Gippsland. 
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Fig. 26. A Sili;rian Jellyfish — Discophyllum mirfif)ile Ch&pm. 
Brunswick, near Melbourne, Victoria. 




Fig. 27. Oregoriura spryi Chapm. 
A Brittle-star, from the Silurian of South Yarra. 
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Fig. 28. Helicocrinus plumosus Chapm. 
A Crdtoid or Feather-star, from the Silurian of Brunswick, Victoria. 
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CaM33. This contains Worm-tubes and the wonderful gill 

impressions of Trachyderma, Sea-mats, as 
Fenestella and Pinnatopora, and numerous 
Lamp-shells or Brachiopods ; all of Silurian age. 
Amongst the Brachiopods we may note Lingula 
lewisiiy var. flemingtonensis, in which the original 
phosphate of lime in the shell is still preserved after 
the lapse of many millions of years ; also Chonetes, 
remarkable for having hollow hinge-spines. 

CaM34. Amongst the Bracliiopods in this series may be noted 

Orthis, a common fossil in the Silurian mudstones 
round Melbourne ; Camarotoechia, found in the 
sandstone under the Museum foundations ; Atrypa 
fimbriata, a handsome shell with a fringe of long 
spines around the edges ; and Spirifer, named 
from the complex spiral brachidia or breathing 
apparatus. 




FiQ. 29. A Spinose Laaip-shell — 
Atryjxi fimbri€Ua Chapm. 
From the Silurian of Lilydale, Victoria. 

CaM35. Note the large ribbed, cockle-like shells of Panenka, 

from the newest Silurian or lowest Devonian beds 
of Gippsland (Mount Matlock, &c.). These shells 
measure nearly four inches across. The genus 
Palaeoneilo is also a striking shell in its graceful 
contours and delicate surface markings. More 
than one species is identical with some from North 
America. 
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A Silurian Limpet of fine ornamentation is shown here, 
Helcionopsis elegatUulum ; it occurs in the limestone 
of Cave Hill, Lilydale. Another notable shell from 
the same locality is the trumpet-mouthed Trbma- 
TONOTUS, which has a series of openings along the 
back, reminding one of Haliotis, the ear-shell. 
Bellerophon is also a noteworthy genus a very 
form of which, B. cressweUi, has a large bell-mouth 
and prominent dorsal keel. Pleurotomaria and 
the allied Phanerotrema belong to a group whose 
living descendants are very rare, Pleurotomaria 
being known only by a few individuals at the present 
time. 



Cam 36. 




Fio. 30. A Silurian Slit-band Snatl — Phanerotrema nustrnlis 
Etheridge fil. 

From the Cave Hill Quarry, Lilydale. 
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CaM37. The various forms of the Murchisonia-type (turreted 
shells with a slit-band) are well seen here, as 
CoELOCAULUS, Gyrodoma, and Cyrtostropha. 
Other forms are the large, flat, spiral gasteropods, 
EuoMPHALUS, like the living Planorbis in shape, 
though unrelated ; and the top-shaped shell, 
ScALAETROCHUS. Pteropods are seen in Styliola, 
a minute "sea-butterfly", also Tentaculites, 
Hyolithes (with a closing lid or operculum) and 
Conularia (having a fine surface ornament). 





Fig. 31. A.B. A Murchisonm-UKE Snail — Coeiocaultu brazieri 
(Etheridge fil). 

From the »Silurian of Lilydalc. 

A, Broken whorls, with infilled Columella. 

B. Section of Shell. 



Case 38. 



The Cephalopods of the straight Nautilus type (orthocera- 
cones) are well represented. Some shown here attain 
a length of eight inches. The Chinese call them 
" pagoda-stones," as they resemble in outline their 
tall, tapering temples. 
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The Trilobites are amongst the commonest and most Cam J 
interesting of the AustraUan fossils. In the Silurian 
Table-case are Trinucleus (with head-spine) ; 
GoLDius (formerly Bronteus) with fan-shaped tail 
segments ; Calymene (capable of inrolUng itself 
Uke a woodlouse) ; and Dalmanites (a large and 
handsome form with big compound eyes and a 
sharp tail-spine). 



■Ti.''.- •• <.' Its. \ 




Fig. 32. A Silurian Trilobtte — Ooldiv^ greenii Chapra. 
From the raudstone of Lilydale, Victoria. 

This case is devoted to the Bivalved Crustacea Cam 40. 
known as Ostracoda ; also the Pod-shrimps 
(Ceratiocaris), and the Sea-scorpion (Pterygotus). 
An interesting head-shield, referred to the 
primitive, jawless fish, Thyestes, is also to be 
seen here. 

Here the Graptolites of the Upper Ordovician slates Case 41. 
are grouped. Amongst these may be noticed the 
sigmoidal hydrosome of Nemagraptus, the calliper- 
and lyre-shaped Dicellograptus, and the tongue- 
shaped Glossograptus. The primitive Brachiopod, 



Djiyi^d by 



Gpogle 



30 

SiPHONOTRETA, 18 also shown by a series of specimens 
from the grey shales of Bulla, Victoria. From the 
Macdonnell Ranges, South Australia, are some 
fine examples of Cephalopoda (Orthoceras and 
Endoceras). 
Gates 42 to 44. The Lower Ordovician fossils in these cases are chiefly 

Graptolites, such as the net-like Dictyonema, 
the tuning-fork Didymograptus, and the branching 
Tetragraptus, Dichograptus, Goniograptus, 
and Glonograptus. Other interesting modifications 
are the biserial Diplograptus and Glossograptus, 
and the leaf-like Phyllograptus. MoUuscoids and 
Mollusca are rare (Siphonotreta and Hyoltthes). 
The Crustacea are represented by the well-distributed 
Pod-shrimps (Rhinopterocaris), whose bodies were 
enclosed in a gauzy or chitinous covering, joined 
by a hinge-line along the back. 




Fio. 33. Rhinopterocaris maccoyi Eth. fil. 

Lower Ordovician. (Castlemaine series.) 

Lerderderg River, Victoria. 

G. S. V. Coll. 
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In this are arranged a good series of Cambrian fossils, Gate 45. 
comprising the lime-secreting sea-weed, Girvanella; 
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Fig. 34. Oirvanella Limestone. 
Cambrian. Roan Horse Gully, North -East Gippsland. 



also Coral and Sponge-hke animals (Archaeocya- 
thina), primitive Lamp-shells and Mollusca (Orthis, 
Patella, Euomphalus, Platyceras, and Salter- 
ELLA. Trilobites are seen in genera such as 
Agnostus. Conocoryphe, Olenus, Ptychoparia, 

DiKELLOCEPHALUS, CrEPICEPHALUS, and DiNESUS. 




Fig. .34a. Oirvanella Pellkt. 
From the same limestone. 
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Fnini thf Ajav Miiio, ^^imth AnslmUd. 

pilot < J. hy Profi^sxor (Iriflith Taylor. 



Kxliibited rnj the waM next to the Geological map of Vict-oria 
is an outline nmp of Victoria, .showing the principal localities 
where fossils hfive \mm foil ml in tliP pii?^t. 

One hiHifl n-d auA hftv^-two luculities where fossils have 
liivn obtaineil uru marked {vii thin niup by a blaek Mjxit, The 
^hicf (troftfis of /am A? foniHl in earh h^L'alitv and the Age nf 
thv (M'di( are iiKlieate«l by tfie h.^ttering on tiie accompanying 
tables Thus :-^ 

'' liaiHLHdjde (H }U>Fd(; KMPT) '^ sijLmifies '* of Barwonian 
a^e : FoHsil«, KurnnanihTa. ('ur:*lj^, Kea-urchinSi 
Worn IS. (*(ilyzni(., [-inrrlunptids, Pelecypods, 

ScapbufMHiH, I Jastcr^>p"i<JH, (MirjicrHis, Fi*^h6sJ* 

Thi' n vors ar** shown in ffltti\ \]w nid vvji vs in nd. 
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FOSSILS OF NEW ZEALAND. 

(Exhibited in the East Gallery.) 

The Newer Tertiary series ( Wanganui System) is repre- Caiat 46, 47. 
sented by a good collection of MoUuscan shells, 
(including Glycymeris, Ostrea, Pecten, Lucina, 
and Struthiolaria). 

The Older Tertiary fossils of the Oamaru System are Cases 47, 48. 
well shown by a series of Echinoids (Cidaris, Lovenia, 
Linthia) and large specimens of Magellania, 
Cucullaea, Chlamys, and Dentalium. The type 
of Volutospina huUoni, var. rarispina, McCoy, 
is also to be seen here. Aturia australis, McCoy, 
a nautiloid shell also occurring in Victoria, shows 
the relationship of the Australian and New Zealand 
Tertiary faunas. 

The plant fossils of the Brown Coal Measures of the Case 48. 
Lower Oamaru Series (Ohgocene) are represented 
by leaves referred to the genera Podocarpium 
(Coniferous) and Phyllites (Dicotyledonous). 

In the same case are exhibited a t}'pical series of 
the Amuri System, recently acquired for the Museum 
from the New Zealand Geological Survey. Amongst 
these are the curiously twisted shells of Conchothyra 
jKirasUica, a unique type of shell related to the 
Strombids ; and also a fine series of fish teeth, 
including those of the GobUn Shark (Scapanorhyn- 

CHUS). 

The marine Jurassic (Putataka) Series of the Hokonui Case 49. 
Ranges comprise genera such as Inoceramus, 
Maccoyella, Mytilus, Pholadomya, and 
Belemnites. 
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The Jurassic Plant-beds of the Mataura (Estuarine) 
series contain many types common also to Austrstlia. 
Amongst the notable kinds are the Horse-tail 
(Equisetites) ; Ferns, as Coniopteris, Dictyo- 
PHYLLUM and Cladophlebis ; the primitive seed- 
bearing plant, Taeniopteris ; the Cycad, Ptero- 
PHYLLUM ; and the Conifers, Palissya and 
Taxites. 




Fio. 36. A New Zealand Fossil Fern -palm — PterophyUum 

matauriensis Hector. 

Jurassic. Mataura Falls, Otago. 

Case 50. The Upper Triassic (Otapiri) fauna is represented by 
the handsome bivalved shell, Pseudomonotis 
richmondiana. Lower Triassic fossils of the Wairoa 
series are the interesting Mount Toriesse Annelid 
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(worm tubes) J the minute bivalved shell, Halobia 
hochMeiteri and the comparatively large mussel, 
Mytilus problentatieus. Other Triassic shells 
exhibited here are the striking Iftmp-.shdl, Heotoria 
M^iilcala, the bivalved Mvoi4!Orja» and the alit- 
band snaU, Pleurotomaeia. 




Fiii. H7. A TuiAssjr BivALVEiJ Shkll nioM Mew ZEALAiih- 
/A^f r' inti f m it H'i t fM rich m nmf in nn ( Z i 1 1 *^1 }. 



The Silurian fauna k contained in the Wangapeka 
series of Keefton, including the comb, Favosites and 
pLEURODiCTYirM ; criuoid^s, lanip-.shellB an Orbic- 
ULOJDEA ; a lar^e form of Ortuothktks, Chonetes, 
OrthiS, and SiMKiKi-ni ; the InvaKed nif>lhiscHj 

GrAMMYSIA, PaLAEONEILO iUnl AcTiNuetRHlA ; 

the ee]>hah*|>udj ORTiiOiVRHAs; and the tnlabitij 
Homalunotus. 
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FOREIGN FOSSILS. 

These Specimens are Exhibited in the South 
Gallery. 

Part of the floor-space is occupied by large cases and 
restorations. 

Colossochelys atlas. — This is a restoration of fragmentis 
of the carapace and plastron of a giant Tortoise from tfcie 
Lower Pliocene beds of the SiwaUk Hills, India. It probably 
measured about eight feet in length. The living Giant Tortoise 
of the Galapagos Islands off the coast of South America, and 
the Mascarenes near Madagascar, measures about four feet 
long. 

The Edentates or group of the Sloths are here represented 
by magnificent casts of the Giant Sloth (Megatherium) 
and the curious carapaced Glyptodon with armoured tail ; 
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Fig. 38. Restoration ok the Oiant Sloth— 
^fegath€rivrn americanum. 

both are from the Pleistocene or Pampas Formation of South 
America. A group of outline sketches of the contemporaneous 
animals of this Pampas Formation is framed, above the 
Mammal case. 

The extinct Elephants are represented by casts of the 
cranium of the Lower Pliocene Deinotherium, which has a 
pair of tusks only in the lower jaw, and the Mastodon 
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[Mastodon americanfu}. Otber casts are: — Crania of the 
fXtinct Pliocene Indian P^llepbants nf the f^tegodont {'" plafced- 
tooth " ) type, and the l.oxudont (" hizen^e-tooth " ) types. 




The foredeg and cnmiiim (casts) of Sivatherii.*m; a gigantic 
Giraffe of tlie 8i\va!ik Fainiation of India, form notabk^ 
objects. An accompanying drawing of a restoration f^hows 
the characteristic bilobed canine pecnliar to tlic Oiraffidae. 
(8ee also the modern Oka pi in the Lower halh) 

Two extinct Birds, the Dodo (Didus inrfdus), from 
MatiritiuH, and the New Zealand Pigeon Goose (Cnemiornis 
mleitrmts), are represented by partial skeletons. 

On the wall are hun^ some fine slabs of sandstone showiiig 
Fossil Fnutfjrints. These were impressed, niany aeons ago. 
on the Huft Trius.sic snnils, hy the «ziant Am[*hibiaii named 
CHEmoTHERiUM (bterally ** iiand beast " on account of the 
shape of the prints). Casts uf other fontprints, from Connecti- 
cut, sliow the impressiuns which were made by .small bird- 
hioted ref>tiles. 

Marine CrueuililMS (Sti-LVKfJ.SAi uu.s) are sbovvii bitth liy i-asts 
and an origioai .skeletmi i*mb«'dded in murlstoMC. These 
early forms were arnH^ured Imtb alirpve and f^elovv. A cast 
of the JiHassi<' Ci*Hodih\ l*KLAonHArK('s ftfpns, in a Table- 
case near the l''h*[»lianls, shows the slender lindy anil deheate 
scutes of this laahsic fi>rni, wliicli in the original tvuLsistH of 
To parts, and vvurked out of the rnutrix of the rock by Profesi^^or 
DeHlongchamps. 
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The armoured Stegosaurian Reptile, Hylaeosaukus 
armcUiLS, is shown by a east of Mantell's original specimen 
from the Weald of Sussex. 




FiQ. 40. Restoration of a Stkgosaurian Reptile — 
Stegosaurus ungulcUus. 
Upper Jurassic. Colorado. 

A fine collection of Fish-lizards, or Ichthyosaurus, is 
hung on the wall of this Gallery, comprising five species 
(I. acutirostris, I. communis, I. interm/edius, I. platyodon, 
and I. tenuirostris). Some of these are original examples, 
and most of them show the kinked caudal region of the 
vertebra which indicates the fish-hke heterocercal tail, 
predicted by Owen and confirmed by later discoveries. 
Compare the Queensland specimen from the later formation 
of the Cretaceous (in Case on east wall of Gallery), representing 
the last dying members of the race which, besides living in 
European seas, sought refuge in southern waters, as in Chile, 
New Zealand, and Australia. 

Thaumatosaurus, a short-necked Marine Reptile, is 
represented by a fine replica of the fossil which is in the 
Museum of the Royal Dublin Society. It measures about 
27 feet in length. These Sauropterygians (" Lizard-finned " 
Reptiles) were contemporaneous with the Fish-lizards, and 
had similar paddles, but unhke them, the five reptilian toes 
were not supplemented by extra bones. (See Fig. 9.) 

A cast of Plesiosaurus hawkinsi here exhibited is another 
but more slender form of the same order. 
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Of the flesh-eating reptiles, a notable example among 
the Deinosaurs is Tyrannosaurus rex, a huge carnivorous 
reptile found in the Cretaceous beds of Montana. U.S.A. 
A fine cast of the skull is here exhibited, of which the original 
is in the American Museum of Natural History. The 
complete skeleton of this beast measures over 44 feet in length. 




Fio. 41. A Carnivoroi's DEiNOSAfR, Cast op Head of- 
Tyrannnsaurus rex. Cretaceous. 
Montana, U.S.A. 
Exch. U.S. Nat. Mu«. 



Some of the herbivorous reptiles of the Jurassic seas were 
egg-laying (oviparous) and a fine series of their fossilized eggs 
were obtained by an expedition from the American Museum 
of Natural History in Mongolia. A cast of one of these eggs 
is shown in this Gallery. On the other hand, the Ichthyo- 
saurians or Fish-lizards are known to be viviparous. 

Other casts on the wall of the South Gallery are : — an Upper 
Jurassic Turtle (Pleurosternum) ; a great Ganoid Fish 
(Lepidotus maximus) ; a '* Fringe-finned " Ganoid of the 
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Old Red Sandstone (Holoptychius) ; a Jurassic fore-runner 
of the Angel-fish (Squatina alifera) ; Sea-scorpions (Slimonia 
and Stylonurus) ; and Sea-lilies (Pentacrinus), of which 
there are also two fine original specimens from Dorset and 
Wurtemberg. 

A Case of Models of Foraminifera, prepared by Reuss 
and Fritsch, shows the wonderful variation in this group of 
microscopic fossils, and actual specimens are moimted along- 
side indicating their minute size. 

Ranged just above the floor angle is a series of large 
Cephalopod shells, comprising Ammonites such as Pachy- 
Discus from the Lower Chalk, Parkinsonia from the Inferior 
Oolite, Aegoceras from the Lower Lias, as well as a Nautilus 
from the Oxford Clay. This series is supplemented by a 
Floor-case with Stephanoceras, Cyrtoceras, Agoniatites, 
Arietites, Sonninia, Aspidoceras, and Amaltheus, also 
large specimens of Lima, Pinna, Caprina, PLEUROTOBfARiA, 
and Natica, in illustration of the Phylum Mollusca. 

Two long Wall-cases are devoted to exhibits of Fossils 
generally too large to show in the Table-cases. 
Mammals. 

Here are seen the Giant Lemur, Megaladapis (cast of 
skull) ; the Sabre-toothed Cat, Machaerodus (cast of skull) ; 
a fine original skull of the Cave-Bear, Ursus spelaeus, from 




Fio. 42. Restokation of the Eockne Elephant- 
Moeritherium lyoTiai. Egypt. 
See model of skull in Wall -case. 



Digitized by 



Google 




41 



Bohemia ; a series of casts illustrating the ancestry of the 
Horse ; various types of primitive Pigs, Camels, and Cattle ; 
the eariy forms of Elephants as Moerithbrium and Palaeo- 
MASTODON (casts) ; teeth and casts of jaws of the Mammoth 
and Mastodon ; and the ancestral Toothed Whales, Prozeug- 
LODON and Zeuqlodon. 



Birds. 

Three fine repUcas of Archaeopteryx, from the Beriin 
and London Museums, are shown here. The originals are 
from the Upper Jurassic lithographic stone of Bavaria. This 
ancient bird shows connecting hnks with certain reptiles 
like Compsognathus. Their bones were not pneumatic 
(cellular) as in modern birds, the vertebrae were flattened 
or concave and the tail was lizard-like, whilst the margins of 
both jaws carried a row of socketed teeth. 

In a small case, near by, is a perfect specimen of the egg 
of the great extinct Ostrich, Struthiolithos, which lived 
in late Pleistocene times in Russia, India, and Northern China. 
It was found in red loess associated with chipped tools of 
ancient man of the Azilian period, dating back about 25,000 
years. 

Reptiles. 

MosASAURUS is represented by a vertebral bone. Various 
types of Crocodiles are illustrated by Gonigpholis, Atopo- 
SAURUS, Steneosaurus, and Thoracosaurus. 

The Deinosaurian remains comprise gigantic footprints 
and a cast of the foot of Iguanodon. 

The flying Dragons (Pterosauria) are illustrated by a 
restoration (drawing) of Pteranodon, which probably 
measured 29 feet from tip to tip of the wings. Some of these 
flying reptiles were as small as a sparrow, as Pterodactyl us 
meyeriy of which casts of this and other related fossil remains 
are shown. 

Examples of the curious primitive reptiles, the Theromorphs 
(" beast-forms ") exhibit strong laniary and crushing teeth. 

Amphibia. 

These are represented by a cast of Andrias scheuchzeri 
(referred to by the old geologists as " homo diluvii testiis ", 
• — Man the witness of the Flood), which sensational discovery 
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of two centuries ago turned out to be simply the remains 
of a Salamander. The Labyrinthodont, Trematosaurus, of 
which there are some good originals from the Bunter Sandstone 
of Germany, and Archeoosaurus, a still older (Lower 
Permian) Amphibian. 

Coloured drawings of restorations of extinct animals are 
mounted above these cases. 

Fishes. 

From a very complete series of these remains the following 
may be selected as of especial interest. The jawless fishes 
(Agnatha), as Bothriolepis, show the primitive armoured 
body having anterior jointed swimming appendages. Palaeo- 
SPONDYLUS is a small forerunner of the modern Lamprey. 
These fossils measure a little more than an inch in length 
and are found in the bituminous sandstone of Caithness. 




Fig. 43. A Primitive Lamprey-like Fish — 

Palaeospondylus gunni Traquair. 

From the Old R^d Sandstone of Caithness, 

Scotland. 

The Dipnoi ('' double-breathers "). to which the modern 
lung-fishes belong, were much in evidence as far back as 
Devonian times (Phaneropleuron). Phlyctaenaspis 
is a Coccostean (" berry-bone fish ") which occurs in the 
Buchan limestone, and here well shown by Scottish specimens. 
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In the Crossopterygii ( "fringe-finned '* Ganoids) the teeth 
are of remarkable structure, having a tree-like grouping of 
the dentine tubules, seen in cross section, hence the name 
" Dendrodus " for the teeth of Holoptychius. 

The Ganoids, or enamelled scale fishes, were either of the 
grovelling type (short and deep bodied), or predatory (with 
thinner and Uthe bodies). The former are represented by 
Lepidotus and the latter by Caturus. Many of the short 
forms had bean-shaped teeth, which were shed successionally. 
Early types of Bony Fishes (Teleostei) are seen in Leptolbpis 
and OsMEROiDES. Herrings (Clupea) made their appearance 
in the Cretaceous, and most of the living genera followed 
in early Tertiary times, as Pike, Perch, and Mackerel, of which 
there are examples shown here. 

The first Sharks were small and spiny, and began to appear 
in the Lower Devonian (Mesacanthus and Diplacanthus). 
The modem genera, as Lamna, did not exist, however, before 
Cretaceous times, whilst Carchargdon is typically early 
Tertiary to Recent, though some teeth have lately occurred 
in New Zealand rocks which have been referred to the 
Danian (Upper Cretaceous). 

Arthropoda. 

A good series of the animals with " jointed feet " is shown 
here, including FUes (Diptera), Ants (Hymenoptera), Beetles 
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Fig. 44. A Dipterous Insect — Protomyia hucHaiidi Heer. 
From the Oligocene of Aix, Provence, Southern France. 
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(Coleoptera), Dragon-flies (Odonata), Locustfi" (Orthoptera), 
Prawns, Lobsters, and Crabs (Decapoda), King Crabs and 
Sea-Scorpions (Merostomata), Barnacles (Cirripedia), and 
Trilobites. An Ant, Formica lignitum, is here exhibited, 
beautifully preserved in Eocene clay; whilst a Fly, Musca 
lilhofhila, and a Beetle, Chrysobothrus veterana, are seen 
embedded in Upper Jurassic marlstone. 



Table, 
Caie 101. 



CaiMl02 
and 103. 



Mollusc A. 

Amongst the shell-fish we may notice the Cephalopoda 
or Cuttle-fishes, as Nautilus, Orthoceras, and Ammonites. 
The delicate Cosmoceras, a pearly Ammonite from Wiltshire, 
should be noted ; also the showy median slices of other 
Ammonites, as Parkinsonia and Aegoceras. 

Of the Gasteropods, Cerithium gigarUeum, from the 
Tertiary of the Paris Basin, is a conspicuous object, the shell 
measuring fifteen inches in length. 

Other specimens shown here include various Corals 
(" madreporites "), Sponges (" Ventricuhtes "), and Worms. 

Plant Fossils. 

A selected series of plant-remains is placed in the end of 
this Wall-case. The specimens range from fossil Sea-weed, 
through Mosses, Horse-tails, Club-mosses, Ferns, Fern-palms, 
Conifers, and Flowering Plants. 

The Table-cases of Foreign Fossils (numbered from 
101 to 120) contain fossils from extra- Australasian locahties, 
as Europe, North America, India, &c., and range in age from 
Pliocene to Cambrian. 

The faunas of the White and Red Crag of Suffolk are 
well represented. Amongst these fossils may be 
noted an encrusting Hydroid, Hydractinia ; the 
large boulder-like Umy skeleton or zoarium of a 
Polyzoan, Thenoa ; a reversed AVhelk, Chrysodomus ; 
and a tympanic bone of a Whale, Balaenodon. 

Comprise Miocene fossils, many of which are of the same 
generic type as those found round Geelong and 
Bairnsdale. Here are the curious Sea-urchin, 
Clypeaster umbrella ; Spondylus gaederopus 
(very Uke the Victorian species. S, gaederopoidefi) ; 
and a fine series of Sharks' t^eth and compressed 
remains of the Toothed Carp, Prolebias^ 
Digitized by VjOOQIC 
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Contains Kome i nte re.stitis( Oligocene Corals (T(.trbinolia CastlOl 
and Caryoe^hvllia), the freshwater 8nail (Plan- 
ORBis) of the Oligocene of the isle of Wif^ht ; also 
Sharks' twtli (NoTiOANUs^!, Odontaspis, and 
Carchaeodon). Thf^ i*gg8 of Tut ties are rare fossils, 
and some exliibiteil here werti foimd tv^sociated 
with a freshwater fauna. 

Hei^ are some delicate fossil leaves from the Eoeene f>f Cases 105, 
of Alum Bay in the lah of Wii^ht ; also discujrJal ^*^5' 
ForamJiiifera known as Nummulites from Italy 
and India : the ^nant Sea-urchin, Clypeaster ; a 
fine series of volut*^ Gas tero pods; the extinct Cuttle- 
fish bone. Beldsefia ; and a series of 8harks' teeth. 

CH*ta€eou^ fossif.s are represented by a Fern stem CaielOT. 
Temf^kya. ftnunl in the Weaid of BuckinglianLshire ; 
Siliceous Spontres a,s Siphonia and pLOCOSCYrniA ; 
''Shepherd'^ Crowns" (Cyphosoma) : Cephalopod.s, 
as Baculitkj^ (showing foliated sutures) ; and 
various Amnion it es. Here are some good specimeuN 
of the teeth of a kiJid uf Hay, Ptychodus, termed 
'* Fossil shig^ '' hy quarry men. 

This Case is occupied by Jurassic Plants, chiefly from Cms* 108, 
the \Vm, Bean collection, of Yorkshire. They 
comprise Liverwrrrt^ {Marchaxtite.s> ; Hurse-taiLs 
(Eqi-isetites) : Ferns (Todites, Claoophlebis, and 
8phenopteri8) ; the Feni-like (Taeniqfteris) ; 
Fern-palnLs (Williamson i a) ; and Maiden- hair 
Trees (GiNKOo). 

Amongst Oolitic fossils here shown is a remarkable Cai* 10&. 
Startjsh (Asthopecten). Other spescimens of interest 
are^ '' prar F^ncrinites '' (Apiocrinlts), in which 
the crown of this Seadi ly is shaped like the fruit ; 
a curious Bivalve with bar-like liinge -teeth. 
pARALLELonox : some ancestral Trigofiias, differing 
from the living Austrabau .species in having con- 
centric ribs ; and an interesting .series uf Ammonitea, 
Belernnites. Pniwns, 4tnd a Dragon-fly. 

Liagsic fossils inchid*^ fu.ssil Ferns, as Laccopteris, Case llO. 
DiCTYOPHYLLrM. nnd Sagenopterl^ : whilst the 
Maiden-lmir Tree has lui early relative in Bat era* 
The beautiful little Brittle-star, Uphioderma. is seen 
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l}aiig on the original hardened sea-mud as found 
in the clifb at Bridport, England. The "devil's 
toe-nail " (Gryphaea), the slit-band Snail (Pleuro- 
tomaria), and an Ammonite with the mouth-closiag 
operculum (aptychus) in position, form other inter- 
esting exhibits. 
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Fia. 45. A Brittle-star from the Lias of Dorset — 
Ophioderma egertoni (Broderip). 

Gate 111. Amongst the plants of the Trias are the ancestors of the 

Uving Horse-tails (Equisetum), and some ancient 
types of Fern-palms (Otozamites and Ptero- 
phyllum). The handsome Stone-lily (Encrinus) 
from Brunswick, Germany, and a Nautilus {N. 
sauperi) from Austria showing pearly lustre after 
many aeons, are worth noting. 

Case 112. Club-mosses, Fern stems and Coniferous wood, some 

of which are shown in polished slices, form an 
interesting exhibit in this Permian series ; and 
from the same formation are marine representatives : 
Corals, Lamp-shells, Molluscs, and Fishes, the latter 
group including a spine-bearing Shark, Acanthodes, 
only five inches long. In the same case are several 
beautifully preserved stems and branches of 
Carboniferous trees belonging to the Horse-tail 
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(Calamites, Calamocladus) and the Club-moss 
(Lepidodendron) groups. 




Fig. 46. A Carboniferous Horse-tah. — Calamocladus 
equiseiiformis (Schloth). 

From Silesia. 



Here are Carboniferous examples of the true Ferns Case'llS. 
(Sphenopteris, Pecopteris, as well as fern-Uke 
seed-bearing Plants (Alethopteris, Neuropteris) ). 
The marine fossils of this period include Foraminif era 
(FusuLiNA and Schwagerina) ; Corals (Cyatha- 
xoNiA, Lithostrotion) ; Sea-UUes (Actinocrinus) ; 
Lamp-shells (Lingula, Spirifer) ; and Molluscs 
(Aviculopecten, Carbonicola, Bellerophon, 
and Glyphioceras). 
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Caiell4. Devonian Corals are well represented by Zaphrentis, 

Cyathophyllum, and Phillipsastraea, amongst 
others. Stromatoporoids are seen in the massive 
Actingstroma, Sea-lilies in Melocrinus with 
coiled stem, and Starfishes in Aspidosoma and 
RoEMERASTER, the latter a very fine species from the 
Upper Devonian slate of the Harz district. Other 
fossils include Spirifer laevicosta, interesting in being 
so nearly related to the Australian S. yassensis. 




Fio. 47. A Devonian Brittle-star — Roemeraster aspemla (Roemei 
From Bundenbach, Germany. 

Case 115. Devonian Molluscs are represented by numerous genera, 

the Cephalopods being of particular interest and 
diversity (Phragmoceras, Oxyclymenia, and 
Gephyrgceras). Devonian Trilobites are shown 
HoMALGNOTUs, Cheirurus), as also Ostracoda 
(Entgmis). Numerous examples of Devonian 
Fishes are represented by Palaegspgndylus, 
an ancient Hag-fish, as well as the armoured fish 
with appendages, Pterichthys. Representatives 
of the oldest Sharks are seen amongst these fossils, 
as Mesacanthus, and there are spines of fiishes 
of the same group, as Climatius. 



Digitized by 



Googh 



49 



Here is the interesting Silurian bag-shaped Sponge, Caw 116. 
IscHADiTES. Silurian Corals are well represented, 
as Cyathophyllum, Cystiphyllum, Lindstroemia, 
Omphyma, Acervularia, Favosites, Halysites, 
and others. The Stomatoporoids exhibit various 
modes of growth : Labechia, encrusting ; 
Stromatopora, boulder-like ; Clathrodictyon, 
tumulose. A fine collection of Graptolites, as 
MoNOGRAPTUS, Rastrites, and Diplograptus 
is placed here, chiefly from Bohemia ; whilst Stone- 
Hlies are seen in the Wenlock forms, Periecho- 
CRiNUS, EucALYPTOCRiNUS, Taxocrinus, and others. 

The bud-shaped Cystoids, of Silurian age (Caryocrinus, Case 117. 
PsEUDOCRiNiTEs) are shown. Brittle-stars are seen 
in Protaster, Sturtzura, and Lapworthura ; 
whilst among Starfishes we may note Palaeocoma 
with its long brush-Uke series of ossicles, 
Bdellacoma and Rhopalocoma ; also Polychaete 
Worms (CoRNULiTEs) and Lamp-shells, as 
Strophonella, Chonetes, Orthis, Camaro- 
TOECHiA, Spirifer, and many others. 

Continuing the Silurian series, Bivalved Molluscs are Case 118. 
seen in the cockle-like Panenka, the winged 
Pterin AEA, and Prolucina. Of 
Snails we may note Murchisonia, 
Omphalotrochus, and the 
Hercynella, also found in the Silurian rocks of 
Victoria. Cephalopods of this age are very striking 
in appearance and include Orthoceras, Geisono- 
CERAS, Dawsonoceras, Kionoceras, and Ooceras. 
Trilobites are in great variety (Harpes, Illaenus, 
GoLDius, Proetus, Acidaspis, Encrinurus, 
Calymene, and Cheirurus). Exceptionally large 
species of Ostracoda are seen here, in Leperditia 
from the Baltic clays, and there is also a fine head 
of a water-scorpion, Eurypterus. 

The oldest species of the Receptaculites group of Case 119. 
Sponges is shown here, in which the placing of 
spicules in quincuncial manner and the handsome 
platter-like form is very striking. Other Ordovician 
fossils are Corals (Streptelasma and Favosites) ; 
Graptolites (Didymograptus and Phyllograptus) ; 



the Silurian 

EUGMPHALUS, 

air-breathing 
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Cm 120. 



Lamp-shells (Orthis and Rhynchotrbma) ; Bivalved 
Molluscs (NucuLA and Ambonychia) ; Marine 
Snails (Pleurotomaria and Holopaea) ; 
Cephalopods (Endoceras and Cycloceras) ; 
and Trilobites (including the handsome Harpes, 
Triarthrus in which air-breathing appendages 
were first found), and Dalmanites with its con- 
spicuously facetted eyes. 
Contains some of the oldest fossils known, of Cambrian 
age. Amongst the more interesting of these are the 
supposed fossil Seaweed, Oldhamia, and the gigantic, 
spined Trilobite, Paradoxides. Hymenocaris 
vermicauda is a pod-shrimp allied to the living 
Nebalia, and which is also represented generically 
in Victorian rocks. 




Fig. 48. A Middle Cambrian Trilobite— 

Paradoxidtts davidw Salter. 

From South Wales. 

About one-third natural size. 
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